


PREFACE. 

In presenting this monograph of the most difficult genus of North 

American plants I have no excuss to offer, though many could be 

made. I know its shortcomings better than anyone else can know. 

There are Mexican species and a few others cf which I would like to 

know more, but to wait til we know all about all species would 

mean never publishing at all. I have tried to study every species in 

the field to get my knowledge first hand. I have used every means 

possible to get and keep fresh material for study. For the most part four 

per cent formaline has been the killer and preservative of section 

material as it causes the least shrinkage and distortion of tissue, but it 

is impossible to preserve any material in anything that will not cause 

some shrinkage. The celloidin method of infiltration and imbeddinz 

has proven the method of most service. Some tissues have been 

stained but for the most part sections have been left unstained and 

drawn from just as they are in order to get all details. The method 

cf drawing sections has been to mount sections and to project the 

images on the paper through a camera which magnifies them three 

times and to trace the image on the drawing paper with a pencil and | 

when all details are corrplete to retrace them in ink. Most of the pods, 

leaves and flowers were drawn by the use of proportional dividers, 

a few were drawn towards the last by the camera method. 

I had done a considerable amount of work on the genus previous 

to 1894, but the pub'ieation of the abortive list of Sheldon in 1894 

convinced me that no one but a fie'd botanist could ever monograph 

the genus right. and for that reason J notified the young man that 

whatever work be did on the genus would not deter me from finally 

monographing it. , 
In getting my material and observations I have traversed the 

Continent twice east and west and examined nearly all types in this 

country, and have gone from Central Mexico to the British line 

several times:and have collected a large amount of material, in the 
twenty-five years that this monograph has been in preparation 

T am indebted to nearly every North American Botanist for speci- 
| mens loaned or notes taken. Those to whom I am most indebted 

. are the Brandegees for the loan of all their material and for many - 
notes and svecimens through the years past. Miss Alice Eastwood  — 
josmed, me cli the material of the California Academy of Science | 
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before it was burned. Prof. Trelease loaned me all the Missouri 
Botanie Garden Astragali. I have gone over all the material of the 
Gray Herbarium and photographed all the types through the kindness 
of Dr. Robinson. I examined the types of the Philadelphia Academy 
of Science by permission of Thomas Meehan; of Columbia College 
through Prof. Underwood. While at Washington I worked up all the 
material of the National Herbarium, and since then have received 
much material from Dr. Rose and Mr. Maxon. I have been in constant 
correspondence with Mr. S. B, Parish through the years and have re- 
ceived critical material from him. The same is true of W. C. Cusick. 
To Prof. Beattie I am indebted for an investigation of the Washing: 
ton material. To Prof, Hall of the University of California for their 
material, to F. H. Hillman for Nevada material, to the Agricultura! 
College of Montana and the State University colleetions, to A. Nelson 
for a few specimens of Wyoming Astragali, to Mr. Osterhout of Colo. 
rado for material, to Mr. Ruth of Texas, to the University of Colorado 
for material, to Prof, Thornber of the University of Arizona, to 
‚Prof. Wooton of New Mexico, to Mrs. R. M.Austin and Mrs. Clemens 
for all her material, and to many others I am indebted. My friend 
I. E. Diehl has gone over much of the MS. and checked it up witl 
herbarium material catching up occasional slips. The drawing: 
are the work of Miss Clara Brooks for the most part. A few have beer made by my daughter Mildred and a few by myself; particularly 
cross sections of fresh material. All drawings are natural size 
unless otherwise stated. Most of the cross sections of fresh material 
were preserved in formaline infiltrated with celloidin and stained 
on the slide with picro-carmine, dehydrated with various alcohols 
and xylol and mounted in Canada balsam. 
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TERMS USED IN ASTRAGALUS. 

The flowers consist of banner which is the upper petal; wings 
(the two side petals), and keel which is the inner petal and is com- 
posed of two petals united along the lower edge. The banner is almost 
always grooved up the middle which is called the groove or. sulcus. 
The middle of the banner usually has a white spot which is variously 
Shaped and veined. The claws of the petals are those parts inclosed 
in the calyx and differ from the expanded parts called the blades. Wher 
not otherwise stated the claw is not included in measurements of the 
length of the petals but is included in the length of the flowers. The 
wings are always narrow and for the most part are concave or convex 
to the keel and rarely united to its base, the tips mostly are longer than 
the keel and one or both either flaring or hooked over the end, some 
times one flares and the other is bent over the keel, sometimes they 
are twisted from a vertical to a horizontal position at the end of keel 
and then resemble wings, they are mostly entire, but sometimes notch- 

ed below the middle or rarely cleft or lobed in the forms approaching 
Oxytropis. The keel tip is mostly triangular and inclined to boat- 
shaped or lunate (moon-shaped), someiimes produced sharply on the 
upper end, but not in the middle of the end which is a character of 
Oxytropis. The calyx varies from tapering at base to truncate or 
very oblique and even with a knob on the upper corner, sometimes 
fleshy-thickened at tip of pedicel, the upre-side is often deeper cleft 
than the lower. The pods are formed of two valves united by their 
edges called sutures, the upper edge is the ventral (the one that 
bears the seed) and is sometimes inverted by the twisting of the 
pedicel, the lower is the dorsal and is mostly a mere line. The lowest 
developed forms like A. campestris have the simple vetch-like pods 
with both sutures mere ribs or lines, others have the ventral suture 
variously thickened and often raised like a keel, it is seldom depressed 
except in some. Inflati where it is both depressed and even produced 
somewhat as a partition from which the seeds hang. When the 
pod is grooved at all it is mostly along the dorsal suture which is 
variously impressed forming a fold, in some forms this fold extends to 
the ventral suture simply as a fold, at other times its sides are 
united to form a partition which rarely is. completely united to the 
ventral suture and making the ped wholly 2-celled, very rarely does 
it lose its identity as a union of the two sides of the fold; when the pod 
is grooved it is called sulcate. It is called inflated when the cavity is 
larger than the mature seeds. When the pod has a stalk on which it 
is raised partly or wholly out of the calyx this is called the stipe. The 

= cross-section of the pod as to shape is supposed to rest on the dorsal 

as its base. The seeds of the Astragali differ but little and are reni- 
- form and attached along the ventral suture, ey es along 

y e > middle of the pod end not: from base to xu == 
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MORPHOLOGY. 

The flowers of Astragalus are papilionaceous; the calyx tubular; 
the stamens united below; and the petals five and clawed. The up- 
per petal is the banner with a conspicuously expanded blade creased 
in the middle lengthwise, generally with a white spot in the middle, 
and with sides and tip variously reflexed, or tip often nooded and al- 
ways notched. The two lateral petals are the wings and are nearly 
always very oblique and mostly narrow, eared at base of blade where 
they are inset in corresponding depressions in the keel blades. The 
wing blades are parallel with the keel and one or the other or both 
flare at tip, and are generally a little longer than the keel and shorter 
than the banner, frequently the tips are incurved over the keel 
tip, the sides are flat, convex, or concave to the keel. The tip always 
has a rudimentary or more evident notch near the middle of the end. 
This notch rarely extends deep enough to make lobes as in Oxytropis, 
and only in A. calycosus is there a long hair-like tongue extending 
from the notch as a third lobe. The two lower petals are in their 
blades united along the lower edge forming a boat-shaped keel which 
inclose the stamens. This is variously pointed and colored but rare- 
ly is extended into a beak. 

The fruit is a normally single-celled pod, formed by a single 
carpel leaf joined by the edges, the seeds being borne on the tips of 
the carpel veins. The ventral suture corresponds to the junction 
line of the edges of the leaf, the dorsal suture to the midrib of the 
leaf. The ventral edges are ‘oosely united and always separate at 
maturity. As a rule the seed-bearing line is thickened, and only in 
“he Homalcbi is it thin and nerve-like. The thicker is the wall of 
the pod the thicker is the suture, becoming sometimes 2 mm. thick. 
In the Inflati it is produced inwards as a thin wing along the 
middie, and in other groups is often a thickened ridge within and 
often raised and thickened or winged without. In addition the pod 
is mostly variously grooved or sulcate along one or both sutures. 
The dorsal suture rarely splits at maturity, but in the Homalopi the 
pod mostly falls off into two curling valves. In A. lonchocarpus the 
pod at last flattens into a perfect leaf. In the Podo-selerocarpi 
the pod tends to split at both sutures at the base. In the Sar- 
cocarpi and Argophylli the ventral suture opens a very little, often 
not enough for the seeds to fall out and the pod becomes long after 
maturity, as in the Inflati a papery ball blown far by the wind. 
There are all degrees of differentiation in the dorsal suture from a - 
mere line in the Inflati and simpler forms to a dorsal groove 
without thickening, to a raised line or thin wing as in the Alpini 
without being double, then passing into a simple double fold in the 
wall with or without united sides, and then into a special partition 
complete or nearly so which is clearly double on dissection as is 
seen so well in the Sarcocarpi, and A. lentiginosus. . 

On the character of the pods and flowers hang most of the species, 
combined with vegetative characters, many species much alike in 
pods differ in foliage and habit. 

1 



PUBESCENCE. 

The pubescence of Astragalus is almost always present as straight, 
short and appressed hairs, round in cross section, and tapering to 

tip. That on the. calyx is normally longer and looser than on the 
leaves. The banner is rarely a little hairy at tip. 

Astragalus inflexus, Utahensis, funereus and coccineus and forms 
of Purshii have very delicate kinked hairs variously matted. The 
Mollissimi usually have matted hairs on the pods, but those on the 
leaves though very dense are rarely matted. 

Among the Argophylli the pubescence is mostly dense and straight. 
In A. amphioxys the hairs are flat, echinate, tapering toward both 
ends and fixed at or near the middle. This is also true of Al calyco- 

sus, the Uliginosi, nitidus. Very rarely do the hairs have a pustu- 
late base. 

In A. lentiginosus the pubescence is very variable. One variety 

has flat and very short broad hairs closely appressed and fixed by the 

base. Other varieties have the pubescence almost woolly as in Fre- 

monti, nigricalycis, etc. A. macrodon has much the same pubescence. 

The same is true in the hot climate Inflati along the Coast of 

California, some species have woolly pubescence, others silvery but 

not woolly. 
No species have lepidote or stellate hairs. There is a complete 

transition in the hairs from normal to pick-shaped. About the only 

valuable character distinguishing A. Shortianus from A. amphioxys 

is the pubescence which in the former is of slender hairs fixed by the 
base, and in the other flat hairs fixed by the middle and wide and echi- 

nate, but fhis varies in the species from a flat hair with a mere knob on 

one side at the base to one fixed by the middle. 

There is very little special development of hair as root pro- 

tection except in A. triphyllus, sericoleucus, simplicifolius, Gilensis, 

and in these there is more dores of stipules. 



ASTRAGALUS. 

Tourn. in L. Gen. 215 (1837). Sp. Pl. 755. (1753). Cystium 
Stev., Hamosa Medic., Homalobus Nutt., Hypoglottis Fourr., 
Onix Spiesia and Aragallus Necker never had any species 
described with them till the recognized genera were published 
with species. Astragalus was first published by Tournefort 
without species, then by Linneus in his Genera, Phaca pre- 
ceeding it and having its first publication in the Genera as an 
equivalent of Astragaloides Tournefort. Linneus recognizing 
Tournefort as the author of Astragalus. The same order of 
genera was retained in the Species Plantarum, Linneus re- 
garding both genera as having been previously published. The 
botanical world is therefore justified in retaining Astragalus 
on the merging of Phaea with it. 

Calyx 5-toothed. Petals with elaws, 5, the upper the ban- 
ner and broader than the rest and mostly areuate and with re- 
flexed sides, the center occupied by a deep groove or suleus 
running lengthwise, at or near the eenter when the banner 
is eolored is a variable white spot, the tip mostly notehed. On 
each side, a little below the banner, are the two wings which 
are narrowly eared below and more or less adhering to the keel 
and variably oblique, entire or only notehed, mostly longer 
than the keel and shorter than the banner. The keel is formed 
by the two lower petals adhering by their lower edges to the tip 
like the keel of a boat in general appearance and very oblique, 
and inclosing the stamens and pistil. Stamen 10, diadelphous, 
9 and 1. Pistil simple and mostly l-eelled. Stigma terminal, 
minute. Fruit a pod seed-bearing along the upper suture. 
Seeds on slender stalks, reniform. Texture of pods from 
fleshy to papery, the eavity generally larger than the seeds. 
Herbs or rarely a little shrubby below. Leaves with odd-pinate 
leaflets (reduced to the simple leaf-like rachis in A. simpli- 
cifolius, and to a single, large, leathery, jointed leaflet in A. 
Aselepiadoides). Distinguished from Oxytropis by the keel 
tip not being abruptly turned out in a sharp beak or when this 
is true then the wings are not greatly lobed as in Oxytropis. 
Distinguished from Crotalaria by the diadelphous stamens 
and flowers never truly yellow. ne za 
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A genus of about 1500 species growing in all the life zones. It 
contains a toxic alkaloid or glucoside which causes derangement of 
the brain functions and affecting the motor nerves when fresh. The 
early species like A. mollissimus, lentiginosus and others, which 
come out before the grass is grown enough to eat, often poison horses. 
Sheep are sometimes killed by Canadensis in summer in the same 
way when other forage is eaten out so that they have to feed on this, 
but no stock naturally eat any species of Astragalus. 

SYSTEMS OF CLASSIFICATION. 

Many attempts have been made to segregate the genus into sub- 
genera, but all efforts have been abortitve for the reason that the 
spcies are too closely related to make any such arrangement satisfact- 
ory. The attempt to segregate the species into several genera has 
been still more abortive. Oxytropis can be kept out on the flimsiest 
of characters only. 

DeCANDOLLE’S REVISION. 

DeCandolle in the Prodromus pp. 281-807 attempts to arrange the 
World’s species under four general classes according to the color of 
the flowers and the presence cf spines. His first class is the Purpur- 
ascentes with free stipules and purple flowers. His sub-groups under 
this are the Hypoglottidei with 23 species, the Dissitiflori with 41 
species Onybrychoidei with 35 species, Sesamei with 8 species, Vesicarli 
with 4 species, Annulares with 10 species, 

His second class is the Ochroleuci with free stipules and cream- 
colored flowers. His sub-groups are Bucerates with 11 species, Syn- 
ochreati with 10 species, Ciceroidei with 20 species, Galegiformes 
with 4 species Alonpecuroidei with 8 species, Christiani with 5 species. 

His third class is the Tragacanthacei with adnate stipules and 
38 species and the Chroncpodii with 2 spceies. 

His fourth class is the Podochreati with adnate stipules, and 
spinescent or persistent petioles. This contains the Tragacanthae with 
petioles not indurate nor spinescent. This contains the Anthophylloidei 
with 14 species, the Caprini with 22 species, the Incani with 12 species 
and the Radiciflori with 11 species. 

we are not concerned with his last two classes as none of the 
‘ species are North American. : 

His Ochroleuci contains the Galegiformes with our A, racemosus 
and is characterized by the free stipules, cream-colored flowers ani 
stipitate pods. This class also contains the Ciceroidei with our A. 
strigulosus, glaber and Canadensis. Its character is free stipules, p^- 
duncled spikes, cream-colored flowers, perennials, sessile pods. Now 
A. strigulosus has stipitate pods and often purple flowers and with 
intruded septum. A. Canadensis has 2-celled pods fleshy and with 
peculiar flowers. A. glaber has 1-celled pods and long and distant 
racemes. The plants are not at all related. His Synochreati contains 
A. reptans which is related to A. strigulosus and has connate stipules 
and light-colored flowers and papery pods. His Bucerates contains no 
North American species, but A. hamosus is like many of our Hamosi. 
The group character is curved pods, free stipules, cream-colored 
flowers, and annual plants, but our flowers are as often purple as not, 
stipules often united, and roots often perennial. | 
. His Purpurascentes Class has A. Nuttallianus in the Annulares and 

.. its character is annual roots, free stipules curved pods, variable - 
_ flowers but supposed to be purple. The pods of Nuttallianus are often - 
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almost straight but the general characters of its group are not given 
His Vesicarii contains no North American species. The chief character 
is inflated calyx. Our A. oocalycis could be placed there. His Sesamei 
contains no North American species. His Onobrychoidei contains 
such wholly diverse species as A. caryocarpus (crassicarpus), Miss- 
ouriensis, Labradoricus, adsurgens (nitidus), which belong to at least 
three distinct groups. His Dissitiflori contains only A. gracilis. His 
Hypoglottidei contains A. bidentatus and Hypoglottis (agrestis) which 
species are not at all related. 

From this it is evident that no conception of North American 
reiationship in the genus was in the mind of DeCandolle, 

Phaca was kept up by him to contain such diverse species as 

A. alpinus, triflorus, villosus, caespitosus, mollis, the Inflati, andinus, 
etc, 

The only other serious attempt at classification worthy of mention 
is that of Torrey and Gray in their Flora of North America, but they 
only copied DeCandolle. Hooker in his Flora did the same. 

GRAY’S REVISION. 

Dr. Asa Gray in Proc. Am. Acad. 6 1864 made the first renl 
attempt at proper classification of the genus as to North America. 
In 1871 Watson, profiting by a year’s field work in the West, ampli- 
fied it somewhat and corrected some details but for the most part 
followed Gray. This was also the first attempt to group the species 
renetically starting according to Gray’s universal rule from the most 

developed and going to the least altered species, 

Gray’s system wes based on the fundamental idea of one and 
two-celled pods as seperating the two series Astragalus proper and 
Phaca. Astreg^lis was the more developed because of being 2-celled 
and was based on the greater intrusion of the dorsal suture if the 
rods were not fully 2-celled. Phaca was unfortunately based on the 
sıtures being not at all intruded or the ventral the more produced. 
Had he made three series, one to co^t^in Astragalus proper, the other 
Phace as defined by Linnaeus in his srecies of the Sp. Pl. and rep- 
rosented by A. alpinus (Phaca alpina) to contain those with the 
ventral suture the most intruded. and the third series which we may 
call Homalobus with nerve-like sutures not at all intruded he would 

Fave had a set of series which could not be improved upon, but I do 
not think anything is gained by attempting to separate the genus 
into three series. 

Under Astragalus proper we find him making 16 sections. His 
supposedly most developed species were the Sarcocarpi because of the 
fleshy and fully 2-celled pods. His emphas's of the 2-celled feature 

prevented him from seeing that this group is manifestly close to the 

Argophylli which he puts last in his series and some of whose species 

he put in Phaca (A. inflexus, Purshii and Utahensis). In addition 

this group is not as highly developed as the Didymocarpi and Micranthi 

which he places below it. _ 

His next groun is the Diphysi containing A. lentiginosus which is 
far removed from the rest of the Inflati to which it is related but which 

nevertheless connects the Inflati with the Sarcocarpi. 

His third group is the Chaetodontes containing Spaldingii and 

Lyallii but he seems to have failed to have recognized its close re- 

lationship to the Didymocarpi, Micranthi and Reflexi which are the 

most developed groups in the genus. To this we now add A. 

Brauntoni. 
His fourth section is the Mollissimi which is wholly out of place, 

being next to the Argophylli. 

- His fifth section is the Uliginosi, the. Ciceroidei of DeCandolle. 
a well defined group BEER A. Canadensis: and Martoni and should 
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have had also A. Oreganus, terminalis, and A. Cooperi (neglectus) 
which later he curiously places in Phaca. The allied species A. 
arrectus, conjunctus, ete. had not then been discovered. This group 
is evidently allied to the Sarcocarpi. 

His sixth section is Onobrychoides, the Onobrychoidei of DeCan- 
dolle. It contains A. adsurgens (nitidus) and Hypoglottis (agrestis) 
two very distinct and little related species but which are closer to- 
gether than to any other group, and which are probably nearer to 
the Chaetodontes. 

His seventh section should have been his first, the Reflexi and 
should not have been separated from the Didymocarpi to which its 
single species A. reflexus belongs along with A. Brazoensis. 

The eighth section is the Didymocarpi, and ninth the Micranthi 
showing that Gray had probably worked out the relationship cf these 
plants. : 

The tenth section (and following sections) takes up another 
wholly different set of species, of lower development for the most part. 

Section eleven is the Succumbentes, with the one species A. suc 
cumbens, a class by itself. This may have some relationship with the 
Galegiformes which he places next but I think is much nearer the 
Malaci. 

Next comes the Galegiformes two species which seem so radically 
distinct and yet cannot be separated or placed anywhere else to 
better advantage, A. Drummondii and racemosus. To this we now add 
A. scopulorum. This group is well placed next to the Ocreati, but 
Gray should have placed it in Phaca. The Galegiformes contains 
also A. cyrtoides (A. Gibbsii), Gray guessing from the flowers that 
it might belong here, but the guess was a poor one as it belongs 
elsewhere. 

The Ocreati, section eleven, contains three very diverse species. 
A. flavus is wholly 1-celled, as are the other species we now add to 
it. So is A. humistratus which belongs elsewhere. The other species 
A. Oreganus belongs with A. Canadensis, This group is very closely 
allied to the Bisulcati which Gray places rightly in the Phaca series. 
This group should also have contained A. gracilis and microlobus 
which he puts in section 13 and calls the Microlobi. 

The next section the Oroboidei is a hodge-podge of species, a 
catchall, and shows haste and little study. The first group in this 
section containing A. aboriginum, Robbinsii, oroboides (elegans) and 
alpinus (andinus) belongs to his Inflati under Phaca and forms a part 
of my Alpini, but Gray had to put them here because of the intrusion 
of the dorsal suture, which however is rot as great as that of the 
ventral. A. tener he also places here, but it belongs among the Lep- 
tocarpi. In another group in this section he puts A. Lindheimeri 
and distortus which belong with the Leptocarpi and Hamosi in spite 
of the septum of distortus being slight. He places here A. obcordatus which belongs with A. sparsiflorus, and A. glaber which belongs with 
the group Hamosi. 

The next class the fifteenth is the Lotiflori containing lotiflorus and villosus, two quite diverse species which have some similarity in flowers only. I think A. villosus is nearer the Sparsifiori to which I refer A. obcordatus and distortus, while A. lotiflorus which is both an Astragalus and Phaca according to the intrusion or absence of intrusion of dorsal suture belongs in a group with A. circumdatus, procumbens (accumbens) and Mohavensis, species not known then. Both these groups are related to the Inflati, Doubtless Gray placed these two species together because they could not be placed elsewhere and had a distant relationship, 
3 The last class of Astragalus proper, the sixteenth, is the Argo- phylli. This group Gray was also led to confuse by too much emphasis on the intrusion of the dorsal suture, and by too little knowledge of 
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the species. A. pubentissimus was an obscure plant in his day and 
remained so till I studied it in the field and collected abundant 
material of it many years later, We now know that it belongs 
with the Inflati, his Inflati, and not at all with the Argophylli. He 
also placed A. Arthu-Schottii here, but we now know that this is 
only a variety of A. lentiginosus and also belongs with the Inflati. 
The rest of his Argophylli form a well defined group which must 
be recognized but must be extended to contain some of his Phaca 
group, and whose relationship to his Argophylli he clearly saw as 
is shown by their position next to the Argophylli. The Argophylli 
then should contain not only the original species A. Missouriensis, 
Shortianus, Parryi and glareosus (erroneously supposed by Gray 
to be A. argophyllus) but also his Phaca species A. inflexus, the 
true glareosus, Purshii and Utahensis. Very close to this group, 
as we have stated before, is the Mollissimi, and various species discover- 
ed since Gray’s time. 

Taking up series 2, PHACA, we find it subdivided into 11 groups. 
The first group the Eriocarpi does not belong in Phaca at all 

as I have stated, but belongs in Argophylli. 
The second group (Section 18) the Oocarpi contains A. Cooperi 

(neglectus) and oocarpus, two quite diverse species. The first be- 
longs with A. Canadensis as I have stated and is an Astragalus, 
and the second belongs in the Inflati, A. Preussii he places in the 
Scytocarpi and which group is next of kin to the Scytocarpi on the 
one hand and the Inflati on the other. 

The third group (section 19) is the Inflati, a well defined group 
but contains A. frigidus (alpinus) which as I have shown belongs in 
his Astragalus along with A. aboriginum in a group which I have 
named the Alpini. 

The fourth group (Section 20) is the Lonchocarpi with one species 
A. lonchocarpus which is an Astragalus and not a Phaca, having the 
ventral suture not at all produced and belongs next to the Galegiformes. 

His fifth group Section 21) is the Microcystei, all of whose 
species belong in the Inflati. 

The sixth group is the Bisulcati to which he refers A. Beck- 
withii and bisulcatus, two species not at all related. He might much 
better have referred A. Beckwithii to the Sclerocarpi which it 
resembles in many ways, but extensive field work has shown that it 
is closest related to A. oophorus which belongs to the Inflati of Gray 
but connecting with the Preussii. A. bisulcatus is so closely related 
to the Ocreati that it hardly deserves a separate grouping. 

His seventh (Section 23) group is the Pectinati containing A. 
pectinatus only, but which I think is better placed among the Podo- 
sclerocarpi. 

His eigth group is the Scytocarpi, another botanical catchall 
of no merit. Its species are nine. A. Preussii belongs with the 
Preussii, A. Chamaeleuce (pygmaeus) with the Argophylli as also does 
A. tephrodes. A. aridus belongs in his Inflati. A. Sonorae belongs 
with the Homalobi. A. gracilentus, Hallii, Fendleri, and flexuosus 
belong together in a group I have called the Flexuosi, and which 
ranks lowest in the genus along with the Homalobi. 

His ninth group (Section 25) is the Podo-sclerocarpi containinz 
A. sclerocarpus and speirocarpus, which I think belong in separat^ 
£roups, A. sclerocarpus represents a well developed group of desert 
plants containing his Pectinati, Watson's Pterocarpi, and severa! 
other species. A. speirocarpus belongs with A, collinus and Gibbsii, 
Tweedyi, Alvordensis, and porrectus in a separate group which I 
have called the Collini and which is nearest related to the Flexuosi 
on the one hand and the Podo-sclerocarpi on the other. pe 

His tenth group (Section 26) is the Homalobi which he pretty 
clearly defines, though I would place A. collinus in a separate group. 
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As I have already stated I think the Homalobi should form the third 
Series. It is the lowest group in the genus and next of kin to 
Hosackia, Lathyrus and Vicia. 

His last group (Section 27) is the Triphylli, related to the 
Homalobi but higher than it, containing A. triphyllus and ser- 
icoleucus. I think it is an error to place the latter species with it 
for it belongs with the Homalobi along with A. simplicifolius. 

Gray makes a third Series containing A. nothoxys, an oxytro- 
pidoid form which I think belongs better with the Leptocarpi. He 
evidently had not as yet worked out the other oxytropidoid species 
A. Arizonicus and calycosus which I place among the Hamosi. 

WATSON’S REVISION, 

The next attempt at revising the genus is that of Watson in 
the Appendix of King’s Report. His is an amplification of Gray’s 
work as stated at its beginning. 

He corrects some of Gray’s errors, and makes a few of his 
own, but in the main it is an admirable revision of this excellent 
work. It is easy enough to criticise the work of earlier botanists 
who had little or no field experience and scanty and poor material, 
but very few of us would have done as well. 

He puts A. Coulteri (Arthu-schottii) where it belongs, with the 
Diphysi (Inflati) and also puts A. platytropis with it where it does not 
belong. He keeps all of Gray’s sections in Gray‘s order. 

He adds A, calycosus to the Chaetodontes, a natural error, but 
it belongs far removed in the Hamosi according to Gray’s order 
but in fact not so far removed in relationship. 

He puts A. Arizonicus with the Leptoc?rpi where it does not 
belong but keeps them in the Micranthi. To this group he adds a 
subsection of “anomalous species” containing A. Andersoni, malacus, 
Bolanderi, arrectus, atratus, obscurus and tener, another hodge-podge. 
A. malacus belongs near the Argophylli, A. Andersoni with the Hamosi, 
A. Belanderi and arrectus with the Reventi-arrecti, A. atratus and 
obscurus with the Atrati, A. tener with the Leptocarpi. 

He keeps A. humistratus among the Ocreati to which it is related 
but belongs better with the Homalobi. 

He keeps the Alpini and Sparsiflori together under Oroboidei 
and adds A. Breweri which helongs with the Didymocarpi: and A. 
Lindheimeri, distortus and glaber he puts here though better placed 
among the Leptocarpi and Hamosi. 

He adds the section Pterocarpi which is better placed among 
the Podo-sclerocarpi. 

He transfers A. Beckwithii from the Bisulcati to the Argophylli 
which is also an error. He makes no improvement on the Argophylli. 

He adds A. nudus (Serenoi) to the Pectinati, wisely, but does 
not add that to the Podo-sclerocarpi where it belongs. 

There is no improvement on the Scytocarpi. He puts A. pych- nostachyus here when it belongs along with A. Palmeri among the Inflati near A. Hornii. 
He puts A. cyrtoides (Gibbsii) in the Podo-sclerocarpi, but it is better placed next to A. collinus in the Collini. 
He puts A. porrectus among the Homalobi, a natural error, but -I think is better placed in the Collini. He puts A. Palmeri in the Homalobi, but it is better placed among the Inflati. The revision of the genus in the Pflanzen-familien is simply a copy of the work of Gray and Watson.  - ii 
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SHELDON’S PRELIMINARY LIST. 

This list which should never have been printed ‘was published 

to get the credit of many new names made necessary by the 
Brittonian Code which he followed, and without the exhaustive study 

that a revision would entail, 'There was no original work worth 

mention in it, here and there divisions indicated by "Watson were 

created, and here and there changes: made, which I will mention. 

The .anomalous species, oxtropidoid, he calls Section I Spies- 

ioides and puts A. .acutirostris and nothoxys in it, while they belong 

to separate sections, EIE c as 

Homalobus still contains A; collinus and porrectus’ which belong 

in the Collini A, miser which belongs in the. Inflati of Gray, A. 

debilis (Bodini) which belcngs in the:,Debiles and close to the Alpini 

which Gray would have placed in Phaca probably.. y 

A. speirocarpus is still: kept in the Podo-sclerocarpi. * 

A. griseopubens (campestris) is put in a new section *Famelicus," 

a bontanical hodge-podge, instead. of. in the Homalobi where it 

belongs, A. scalaris is put here while it belongs with the Inflati. 

A. debilis is put here while it belongs with the Debiles. A: sabulosus, 

limatus, prelongus (Pattersoni) are put here while they belong with 

the Preussii; A. reventus is put here while it belongs in’the Revent!- 

arrecti. It also contains A. flexuosus, Hallii, gracilentus, etc. It 
contains A. aridus which belongs with the Inflati.. A Sonore 

(humistratus) is here but belongs with the Homalobi. A. .pych- 

nostachyus is here but belongs in the Inflati. A. troglodytus is here 
but I would have placed it in the Ocreati. A. Virgineus (sabulonum) 

is here but belongs in the Inflati. A. eastánseformis is here but 

belongs in the Argophylli, so also tephredes, Newberryi and Cham- 

zleuce. A. Eastwoodz (Preussii) is here but belongs in the Preussii. 
He renames the Lonchocarpi as Clavocarpus. «rp — ^"^ ^ 

He puts.A. desperatus jn the Inflati, but it belongs in the Argo- 

phylli. He puts A. ampullarius here, but it belongs in the Preussil. 

He puts A. oocarpus here but it belongs in the Inflati. + Ne 

He makes a new section Araneocarpus and puts A. neglectus 
in it instead of in the Uliginosi where it belongs. He puts: A. Texanus 
(giganteus) here when it belongs in the Mollissimi. > + : 

He makes another new section Lanocarpus to hold the Purshii 

group which belongs in the Argophylli. All the above he puts in 

the general Series Phaca. y Eier 

His Euastragalus, corresponding to Astragalus proper of Gray 

he divides up variously. His first section being Sericophyllus con- 

taining another hodge-podge of species. A. glareosus, pephragmenus, 

Parryi, amphioxys, Shortianus, Missouriensis, cibarius belongs in 

the Argophylli. A. triquetrus belongs in the Inflati as^does also 

A. pubentissimus,. Mokiacensis, etc. A. Casei belongs in ` the 

 Podo-sclerocarpi. A. Reverchoni belongs in the Lotiflori. A. Gilensis 

belongs in the Homalobi. A. Beckwithii belongs in the Preussii. 

He renames Watson's Pterocarpi as. Seuticarpi, Beh 

He still keeps A. villosus in “the Lotiflori. er aes 

He still more befuddles the: Oroboidei. He puts A. glaber and 

distortus (Englemanni) here, when they belong elsewhere. A. palans 

` is put her when it belongs in the Inflati. A. obcordatus is put here 

but belongs in the Sparsiflori. A. Sileranus is put here but belongs 

in the Flexuosi. A. Lindheimeri is put here but belongs in the Lept- 

ocarpi. He puts A. lentiformis and Lemmoni here when they belong 
in the Micranthi He puts A. Breweri here when it belongs in tho 
Didymocarpi. He puts A. Ibapensis here ‚when it belongs in the 
Atrati. He puts A. Dodgeanus here when it belongs in the Homalobi. 
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He puts A. sparsiflorus here when it belongs in the Sparsiflori. 
He renames Gray’s Section Microlobi and calls it Rugocarpus. 

belongs in the Lotiflori along with Mohavensis. He puts A. humi- 
' In the Ocreati he puts A. accumbens (procumbens) when it 

stratus here when it is better placed in the Momalobi. 
The Galigformes he renames but puts A. atropubescens in it 

when it belongs in the Reventi-arrecti He puts A. Howelli and 
misellus here when they belong in the Hamosi. 

He makes a new section for A. asclepiadoides and calls it 
Asclepiadodes, ignoring the fact that I had previously suggested 
the name Pachyphyllus for the section, but the species is better 
placed in the Preussii. 

He creates a new section and calls it Eremiticus. This is 
another hodge-podge of species, It contains A. diphacus which be- 
longs in the Didymocarpi, A. tener which belongs in the Leptocarpi. 
A. obscurus which belongs in the Atrati. A. Panamintensis also be- 
longs in the Atrati. A. recurvus belongs in the Strigulosi. A. 
pachypus which belongs in the Sclerocarpi. A. sylvaticus which 
belongs in the Hamosi. A. tricarinatus which belongs in the Hamosi 
A. arrectus which belongs in the Reventi-arrecti. A. Brandegbi 
which belongs in the Strigulosi. A. drepanolobus which goes in the 
Hamosi. A. Bolanderi which belongs in the Reventi-arrecti, A. 
malacus which goes in the Malaci. A. Andersoni, Congdoni and 
Oreuttianus which go in the Hamosi, A. Rusbyi which belongs in 
the Strigulosi. A. Arizonicus which belongs in the Hamosi. A. 
leptocarpus, streptopus (acutirostis) Nuttallianus, Wrightii all of which 
belong in the Leptocarpi. A. albens which goes in the Hamosi. A. 
Dale» (vaccarum) which gocs in the Mieranthi. A. -Cobrensis 
which goes with the Strigulosi. A. hypoxylus, Pringlei,. Hartwegi 
and vaccarum which belong in the Micronthi, 

He again crestes a new name for an old section, the Didymo- 
carpi, calling it Dispermus, 

Under the Hynoglottidei which he renames Hypoglottidens he 
puts A. ventorum (Oreganus) and the terminalis which belongs in the 
Uliginosi. 

Under the Ulizinosi he puts A. ervoides which neither he nor 
anyone else knows anything about. He also places A. accidens here 
which belongs in the Reventi-arreeti. .. 

Under the Mollissimi he puts A. Layneæ which belongs with 
the Malaci. 

Under the Cheetodontes he follows Watson in keeping A. calyco- 
sus there but which belongs in the Hamosi, and which he would have 
placed in his Spiesiodes, if he had known anything about the species 
along with A. Arizonicus. 

Under the Lentiginosi he puts A. Bajensis (Hornii) which be- 
longs in the Inflati. 

He again makes a new name for an old section the Sarocapt 
by calling it Carnoscocarpus. 

At the end he has 27 unplaced specie 
The list shows no conception cf genetic relationship other than 

that indicated by his predecessors, and a continual blundering in 
the placing of new species, as well as a disregard for priority in the 
naming of sections, which is wholly unexcusable. 

GENERIC SEGREGATION. 

The conception of Astragalus as a genus began with Tourne- fort if not earlier. Since his time some sixty genera have been 
proposed as segregates from it. Tournefort himself separated Phaca 
undr the name of Astragaloides, and Linnzus in Linn Corolli. Gen. 
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changed it to Phaca. Medic proposed several segregations in 1787. 
Glandula, Glottis, Hamosa, Onix, Stella, Tium and Triquetra Aragallus 
and Spiesia were proposed by Necker in 1790 but without description of 

species. Steudel proposed Aragus for the Aragallus of Necker in 1840, 
and Thium in 1821. Steven in 1832 proposed Ammodytes, chondrocar- 

pus, Cymbicarpus, Euprepia, Glyciphylla, Picraena, Proselias, Psychri- 
dium, Rysodium. In 1856 he again continued the disintregration by 
proposing Ailurischia, Alopecias, Ankylobus, Craccina, Cystium, Euilus 
Feidanthus, Hedyphylla, Macrosema, Myobroma, Pedina, Philammos, 
Solenotus. Torrey and Gray published Nuttall’s Kentrophyta in 1840 

also Homalobus Nutt. Walpers put out Aurosema in 1842, Boissier pro- 

posed Europhaca about 1840, Opiz proposed Kirchnera in 1858, also 

medyphylla, Royle proposed Podolanthus in 1835. Regel & Smalh. Pro- 
posed Didymopelta, Sewerzowia, and Dipelta in 1877. Diplotheca was 

proposed by Hochst in 1846. Hamaria was proposed by Fourrnier in 
1868 and also Hypoglottis and Podochrea, Rafinesque also earned a 
place in the segregators by Physondra in 1832. Rydberg seems to have 
failed to note that this genus antedates Homalobus by eight years. 

So we shall see a new batch of synonyms in due time. 
Recently Rydberg harking back to the ancient times has resur- 

rected the old genera and methods of segregaticn s> long dead throuzh 
the good work of Gray and Bentham & Hooker and the Pflanzenfa- 
milien. Gray demonstrated conclusively the folly of attempting to 
segregate the species of Astragalus in different genera, and he has been 
almost universally followed both in this country and abroad. He saw 
the folly of keeping up the form genera Kentrophyta and Homalobus 
as well as Phaca which latter had persisted longest, He stil ad- 
hered to Oxytropis which can be kept up only on the flimsiest grounds, 
that of an abruptly beaked keel, and he should have added enlarged and 
most lobed wings. A few species of Astragalus have an obscure boss 
at keel tip, and even a rudiment of beak, such as A. acutirostris 

and nothoxys, and others have produced keel as in campestris, atra- 
tus, etc. with normal wings, and A. Arizonicus with lobed or en- 
larged wings, and A. calycosus with conspicuously lobed wings and 

blunt keel. But it seems better to follow Gray in still keeping up 
Oxytropis than to merge it in Astragalus, for its species as a rule 

have a general habit somewhat different from Astragalus if we ex- 
clude the oxytropidoid species, but with them in the genus it must 

be merged. 
Britton € Brown in their Flora proposed Orophaca in 1897 for 

the group Triphylli of Gray, without recognizing the very diverse 

character of its members. There might be some reason in keeping 

up Orophaca for A. triphyllus alone but to put the sericoleucus 

group with it spoils it, as these plants are manifestly modifications 

of the montanus group. 
The proposed genera of Rydberg are mostly the product of his 

idea that no genus should contain more than six species whatever 

Nature may have said or done about it, which is rather hard on the 

Almighty, but where genera and species are governed by botanical 

inspiration and not study or morphological knowledge this state of 

affairs make strange bed fellows. 

Taking up Rydberg’s genera alphabetically we find Atelophragma 

proposed for a part of the Alpini. In it are A. aboriginum, Forwoodii 

(aboriginum) glabriusculus, lineare (aboriginum), elegans, Macounii 
(Labradoricus var.), Shearii (elegans). These belong together but 

he also includes A. Arthuri which belongs in the Hamosi, and A. 

Prandegei which belongs in the Strigulosi, and A. Ibapensis which 

belongs in the Atrati. He also omits from the genus the other mem 

bers of the Alpini. 
His next genus is Cnemidophacos, which contains A., argillosus, 

confertiflorus, flavus, which naturally belong together (as indicated 

by Gray under the Ocreati) but he omits A. Moencoppensis and soph- 
oroides, and puts in it A. terminalis (reventoides) which belongs in 

- «the Uliginosi, and A. reventus which belongs in the Reventi-arrecti. 
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Diholeos is his next genus and includes A. bisulcatus and Hay- 

cenianus, a well marked group, called Bisulcati by Gray which like all 

of Rydberg’s other segregations was first recognized by Gray or 
Watson. As I have indicated this is rather too close to the Ocreati 

for good separation. 
His next genus is Ctenophyllum and contains A. Grayi and pecti- 

natus a well marked group but too close for separation from the 

rest of the Podo-sclerocarpi, and already grouped by Gray under 

the Pectinati. 
Cystium Steven is his next genus and is supposed to include 

Gray’s Diphysi. It follows Gray in everything even to including A. 

platytropis which belongs in: the Atrati or near there. He also 

adds A. Boiseanus (arrectus var.) which belongs in the Reventi- 

arrecti. 
Geoprumnon is another segregate to include Gray’s Sarcocarpi, a 

. well marked group. 
Hamosus is another genus of Medic that he takes up. It corres- 

ponds with the Leptocarpi and not the Hamosi of Medic. It contains 

A. Nuttallianus, leptocarpus, Lindheimeri which form a good group. 

But he also puts in it A. calycusus and var, which belong in the Ha- 

mosi proper. And he puts A. atratus here also which belongs in 

the Atrati. He places here A. atratiformis (straturensis) which 

belongs in the Strigulosi, 
The next genus in order is not of Rydberg but Heller and is 

called Hesperastragalus and includes the Didymocarpi of Gray but 

neither Heller nor Rydberg sees that to it also belong Brazoensis, 
Breweri and reflexus. 

Jonesiella is another Rydbergian genus to include the remark- 
able A. asclepiadoides which belongs in the Preussii, 

Kentrophyta Nutt. is kept up and with the old limitations, but it 
belongs in the Homalobi. 

Microphacos is one of his genera to include the Microlobi of 
Gray, but is better placed in the Flexuosi, being only depauperate 
forms of this group. 

Onix of Medic is taken up for A. Mulfordae, but this belongs in the 
Hamosi. 

Homalobus is kept up and is a general hodge-podge of species. 

Without naming the species which properly belong there and which 
he puts there we find him blindly following Gray. A. collinus and 
curvicarpus (Gibbsii) are here but belong in the Collini. A. deb- 
ilis belongs in the Debiles. A. Fendleri and flexuosus belong in the 
Flexuosi; A. grallator in the Bisulcati; A. Hallii in the Flexuosi; A. 
macrocarpus (lonchocarpus) in the Lonchocarpi; A. miser in the 
Inflati; A, stenophyllus in the Collini. 

The Phaca of Linnaeus is another wholly unintelligible mixup, 
as treated by Rydberg. As I have stated Phaca of Linnaeus belongs 
to the Alpini. Rydberg puts A. ampullarius in it, but it belongs to 
the Preussii, also A. artipes which is in the same group. He puts 
A. artemisiarum (Beckwithii) here, which is also of the Preussi. A. 
Bodini (debilis) he places here, but it belongs with the Inflati, the 
same is true of A. cerussatus (triflorus), Cusickii, debilis, humilli- 
mus, jejunus, leptaleus, ineptus (lentiginosus), microcystis (miser), 
sabulonum, serpens, subcinereus, Wetherilli. He also puts A. Preus- 
sii here but it belongs in the Preussii. He puts A. Reverchoni (loti- 
florus) here but it belongs in the Lotiflori. He puts A. sesquiflorus 
here but it belongs in the humistratus branch of the Homalobi, 

He creates the genus Phacopsis to include A. Pattersoni and 
praelongus (Pattersoni var.) and adds A. scaphoides (arrectus var.) 
which belongs in the Reventi-arrecti. The first two species belong in 

He takes up Tium Medic and makes another general mixup. A. 
alpinus (andinus) belongs in the Alpini. A. arrectus, atropubescens 

. (arectus), eremiticus (arrectus var.) belong in the Reventi-arrecti. 
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A. desperatus belongs in the Argophylli. A. Drummondii, racemosus 
and scopulorum belong in the Galegiformes. A. obcordatus and va- 
riegatus (sparsiflorus) belong in the Sparsiflori. A. humistratus be- 
longs in the Homalobi. A. distortus belongs in the Hamosi probably. 

He creates Xylophacos to include Gray’s Argophylli. 

PRESENT REVISION. 

The writer began his work on the revision of the genus in 1895, 
a year after the appearance of Sheldon’s abortive “Preliminary List,” 
in the belief that no closet botanist could ever revise the genus pro- 
perly, and with the intention to work out the genetic relationship 
of all the North American species in the field. I had already spent 
sixteen years in the field on the genus along with other flowering 
plants, but with no intention to revise it. 

My first work was an examination of all the types in this 
country and photographing them, which was the first work of that 
kind in this country. Then some years were spent in a fruitless 
attempt to follow Gray and Watson. «When I had the genus about half 
done the scheme utterly collapsed. The mass of genetic and ecologic- 
nl information accumulated in the field and the great amount of 
material seen which embraced all to be found in all the leading her- 
baria in the country, and the study of nearly every species in the field 
compelled me to attempt à new classification. For a time the arch- 
ing of the ventral suture offered much encouragement, but this also 
hroke down with a very few species. I then took up the genus 
from an ecological and genetic view-point, making much of geogra- 
phical proximity, and this led me out where I believe the genetic 
relationship of all the species is no longer guess-work but an estab- 
lished fact. These studies showed that the intrusion of the sutures 
though valuable on the whole must not be relied on, nor the thick- 
ness of the walls of the pods, nor the inflation. The differentiation 
of the genus has gone along on other lines. 

The genus originated in the Temperate life zone in its colder 
regions as is shown by the most primitive species the Homalobi, of 
which very few are found in hot regions and all are perennials. 

I have tried to retain the old sectional names wherever this does 
not cause confusion. The new sectional] names are taken from the 
leading species in the group. In subdivisions of sections, wherever 
groups are well defined I have named them in the same way. 

That Astragalus is closest related to Oxytropis, Crotalaria and 
Colutea is evident, but the Homalobi remind one much of Hosackia 
end Lathyrus, the pods splitting and curling in the same way in 
several species. 

I take the Homalobi to represent the lowest forms and A. cam- 
restris the lowest species. From this an early offshoot is the 
Triphylli presaged by the caespitose species A. simplicifolius and 
carried much farther in A. montanus. These are Plains adaptations. 
The Lotiflori represents another digression toward the inflated forms 
represented in the lowest group the Debiles also an earlier offshoot 
cf the Homalobi and which reached considerable alteration in the 
Inflati of the arid and variably alkaline and hot deserts, and in 
the Sparsiflori of the more moist and sweet esoiled mountains which 
group also passes into the Alpini of the high and Arctic regions. Tt 
should be noticed that regions with deep snow produce thin-walled 
pods. Regions with little or no snow and with a tendency to alkali 
and a warm climate favor differentiation into thin-walled and in- 
flated pods in offshoots of the Debiles. 

i The Homalobi again branch into the Collini which represents one 
of the two great lines of differentiation. The Collini branch into the 
Podo-sclerocarpi of the Columbia Basin and northern Great Basin 

t x 3 
t 
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regions, in rather alkaline deserts and the Reventi-arrecti which 
nave considerable differentiation in the same regions but spread to 
the north farther east. This last group amplifies into the Uliginosi 
a cosmopolitan group of plains, prairies and open woods in temper- 
ate regions. . This division on growing in cold meadows and dry 
valleys passes into the Hypoglottides, and this again divides into the 
Chaetodontes under the altered climatic conditions of the Columbia 
drainage. But it should be noted that, all three groups grow in the 
same region in the west, but each under its own peculiar ecological 
conditions. Another offshoot of the Homalobi, close to the Flexuosi 
is the Atrati of the interior juniper mesas, which branches into the 
Strigulosi which belong mostly to the cool meadows and mesas and 
pine forests of Mexico. : 

The second main branch of the Homalobi is the Flexuosi which, 
in the colder regions of the north in sweet soil branches into the 
Argophylli, a group growing on dry benches and plains where there is 
some winter snow. It shows some differentiation into the Malaci 
which also are replaced by Sarcocarpi of cold plains, and the Mollis- 
simi which extend beyond the limits of snow on plains to central 
Mexico, but in relatively cool regions. The Argophylli have some 
species that have secured some alkali tolerance, such as the species 
of the Navajo Basin. In the alkaline deserts and in clayey regions 
where the soil is very poor the Flexuosi pass gradually into forms 
with conspicuously inflated pods with rather thick walls, and the 
Ocreati and Bisulcati without inflation but with much alteration of 
walls by corrugations and sulcation at sutures and intrusion of the 
dorsal suture. The Bisulcati branch into the Galegiformes, and these 
again early give off the Lonchocarpi. The Flexuosi pass into the 
Hamosi which branch into the Leptocarpi, and these into the Micran- 
thi, and the latter pass into the Didymocarpi the highest developed 
species. This whole line of the Flexuosi is for the most part a line of 
warm and variably desert regions. A very few species grow in mo- 
derately cool regions such as bisulcatus, Drummondii, and some Ha- 
mosi, but they are for the most part the result of long inhabitance of 
hot regions of the south and subject to the greatest influence of 
diverse ecological conditions. 

In the system which I have used it has been my object to get 
related species together as far as a linear arrangement could do it. 
and I have therefore inverted the order of relationship in parts of 
groups to bring this about. 

In order to facilitate understanding the genetic relationship I 
have appended a diagram of my view of the relationship of the groups. 

My diagram of and arrangement of species is based wholly 
on relationship as indicated by the species of today. Whether this 
is the actual line of descent is a different matter for no one knows 
whether there has been retrogradation nor how much. A study of the 
Asiatic species might throw some light on this matter but the geolo- 
gical history is so localized that little benefit is liable to accrue from 
this source. The differentiation of the genus except in rare cases 
has manifestly been due to glacial and post-glacial agencies and these 
factors are well worked out. 

GROUP DETAILS. 

1. Homalobi. It is a debatable matter as to which species is 
the most primitive, but from its resemblance to Hosackia and Lathy- 
rus I have assumed A. campestris to be the most primitive. But 
for systematic reasons I have placed first those species with the 
ventral suture the more arched and which belong in more humid re- 
gions and mostly at the north. 

A. Wingatensis and tenellus fall together, with short or no stipe and small flowers. It is here that the Debiles branch off. The sti- 
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pitate species with larger flowers come next. A. Coltoni with pur- 
ple flowers belongs to the Navajo Basin slopes. A. stenophyllus and 
Antiselli with white flowers come next, belonging to the mountain 
slopes of the northern Great Basin, the Columbia Basin, and the 
southern California plains in warmer regions, and almost connecting 
with the Inflati through A. oxyphysus. Another offshoot of the north- 
ern Sierras is in A. Californicus and inversus. 

The second branch of the Homalobi has the ventral suture less 
arched than the dorsal for the most part, and as a whole belongs in 
warmer regions or at the south. A. campestris with pods wider above 
is cosmopolitan in the mountains, even reaching alpine places. A. 
Pasqualensis ís placed here for lack of a better place, but its posi- 
tion is not determined, It is from the far south in Mexico. The 
species with pods not wider above are A. junceus and Episcopus. 
Species much as in A. campestris but with acerose leaflets are A. 
simplicifolius and detritalis. A marked differentiation of the group 
now comes in the species A. montanus which connects campes- 
tris with the humistratus group, and represents the alteration of 
campestris to thrive on the dry plains and stony forests of Wyoming 
to Arizona. A. humistratus and sesquiflorus represent a modification 
of montanus for the forests of Arizona and New Mexico to Mexico. 
Other modifications are A. sericoleucus for the Plains of Wyoming 
and Colorado, A. Gilensis for those of the Gila. A. tegetarioides for 
those of Oregon. A. quinqueflorus and Pueblae are Mexican out- 
liers. 

2. Triphylli. This group of two species represents a special 
adaptation to the wind-swept Plains. 

3. Debiles. This offshoot of the Homalobi starts off near A. 
tenellus and its lowest species doubtless is A. debilis connecting the 
group with A. tenellus of the Homalobi, and also not greatly re- 
moved from A. pauciflorus of the Inflati. Then comes A. 
Yukonensis, and leptaleus, with A. polaris last. This little known 
species is very likely to belong with A. alpinus. The Debiles all 
belong in the north in cold regions in moist places with sweet or 
acid soil. 

4. Sparsiflori. This group connects almost direct with the De- 
biles by A. leptaleus through A. sparsiflorus, with A. obcordatus next 
and A. villosus last, and belongs on the plains and prairies from Colo- 
rado southeastward. 

5. Alpini. This group is perhaps as well placed as an offshoot 
ef the Sparsiflori and closely related to the Inflati, though it is re 
lated to the Atrati and Strigulosi which represent it in the south. 
Its lowest species is doubtless A. elegans though the little known A. 
Cormani may be first, then comes the large stipuled forms A. alpinus 
end Americanus, and the small-stipuled forms aboriginum and Cot- 
toni, all with a slightly produced dorsal suture, then we come to the 
snleate and variably 2-celled forms A. Labradoricus and andinus. All 
this group belong in the high region or the far north, mostly in 
cold meadows and copses. 

6. inflati. This is an early offshoot of tbe Debiles or coordi- 
nate with it as an offshoot of the Homalobi, for A. pauciflorus is 
certainly closely related to A. tenellus. This is a group of the hot and 
variably alkaline deserts for the most part. Its two primitive species 
A. pauciflorus and miser belonging in sweet soil in the pine forests 
of the north. Among its single-celled small podded forms A. Pulsi- 
ferae and diurnus belong in the sagebrush benches of the southern 
Columbia Basin drainage and vicinity, A. pubentissimus in the Navajo 
Basin deserts in sandy places. A. sabulonum in similar places along 
the Colorado in Utah and Nevada, A. aridus in the hot deserts of the 
Death Valley-Mojave region, A. Geyeri on the sandy deserts of the 
Great Basin, A. Julianus, proriferus and metanus in the deserts of 
Lower California, A. Vaseyi, Thurberi and Palmeri in the deserts of 
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western Arizona and near California, A. insularis on desert islands 
of Lower California and A. triflorus in the sandy places from Colo- 
rado to central Mexico where there is little alkali. A. pychnostachyus. 
in the salt marshes of the California bays, A. Hornii on the salt flats. 
of the San Joaquin and southward, and A. scalaris an aberrant 
thing from the barrancas of Chihuahua. Among the single celled and 
large podded forms A. subcinereus and pictus grow with running 
roots in sandy sagebrush regions of Colorado to Utah and Arizona. 
A. Wardi, serpens and nutans grow from stout roots in sagebrush 
regions of southern Utah to adjacent Nevada. A peculiar group of 
seacoast species inhabits the California-Mexican region such as A. 
vestitus, Pomonensis. Crotalariae, Miguelensis and Magdalenae. 
Another more inland group but near the other is A. macrodon and 
Douglasii. Large podded forms of the Grand Canon region are A. 
allochrous and Wetherili. All these are, except the last, plants 
with sessile pods. Balloon-shaped and variably stipitate plants are 
the diminutive A. jejunus of the Uintas, A. Cusickii of the lower 
Snake river drainage, and A. Hookerianus of the Sierras which 
comes close to A. Cottoni. Another quite distinct group and connected . 
with the Collini is A. oxyphysus, trichopodus and capillipes which 
belong in the southern California region and are related to the bal- 
loon-shaped section. Plants with large and stipitate but not balloon- 
shaped pods are A. leucophyllus, curtipes, leucopsis, and belong in 
the coast region of California, These all have no joint to the stipe. 
Plants with jointed stipe and large pods are A. lutosus of the dry 
ledges of western Colorado, A. megacarpus of the desert clay bad 
lands of Wyoming and Utah. A. oophorus and Bechwithii of the 
sagebrush plains and hills of Utah to Idaho and Nevada. Plants with 
variously 2-celled pods are A. triquetrus and Craigi of the Sage- 
brush plains of Nevada and adjacent Oregon, and the cosmopolitan 
A. lentiginosus, at least as far as the western plateau region goes, 
not extending much into Mexico. 

7. Lotiflori. This group would naturally be placed as a branch 
of the Debiles next the Sparsiflori, and may possibly belong there. 
But I prefer to place it as an offshoot of the Homalobi verging to- 
ward the Argophylli and near to the Atrati with which it seems re- 
lated. The rather fleshy pods variously 2-celled would place it here 
A. Mohavensis belongs in the rocky gulches of tne Death Valley 
region, and A. circumdatus in the Lower California region, accum- 
bens (procumbens) on the mesas of northern New Mexico, and A. loti- 
fiorus on the Plains from Wyoming to- Texas. 

8. The least modified group of the Homalobi in its beginning is 
the Collini, the pods being Homalobous but the flowers decidedly 
modified in the first three species A. Tweedyi, collinus and porrectus. 
Then the pods themselves become fleshy and inclined to corrugated 
and falcate in Gibbsii, which tendency is still more accentuated in 
speriocarpus and Alvordensis. All belong in the Columbia Basin drain- 
age and vicinity, in soil not very alkaline. 

9. Podo-sclerocarpi. This branch of the Collini shows a lengthen- 
ing of the flowers, and expansion and lengthening of floral rachis 
a reduction of the leaves toward phyllodia and thickening of tissue 
to suit the alkaline conditions in which it grows, The pods become 
more fleshy and rapidly differentiate. It is almost exclusively a 
Great Basin group of the alkaline plains. A. Toanus of the border 
land of Utah and Nevada is the lowest. A. pectinatus and Gray 
form a close group, the one on the Plains from Assiniboia southward, 
the other in the Green River Wyoming drainage. All these have 
short fleshy, sessile and little differentiated pods, but modified leaves 
Here branch off the Preussii, . Then comes A. Casei, pterocarpus, 
and tetrapterus with doubly falcate and elongated pods inclined to 
stipitate and much modified. These all belong to the Great Basin 
and A. tetrapterus extends beyond to the drainage of the Virgin river 
and the Colorado near and in Utah. A. Casei keeps close to the 



21 

Sierras, and A. pterocarpus along the head of the Humboldt. Then 
come the stipitate A, sclerocarpus of the Columbia Basin sand dunes, 
A. bicristatus of the canyons of the Mojave, A. Serenoi and: canonis 
of the alkaline seeps of the east base of the Sierras, and A, pachypus 
of the similar seeps at the head of the San Joaugin. 

10. Preussii. This group is one with pods more inflated and 
mostly less fleshy, with leaves not modified and growing in: hotter 
and less alkaline places and belonging mostly along. the Colorado 
drainage, it seems to branch off early from the Podo-sclerocarpi. 
The purple flowered forms A. Preussii and ampullarius with re- 
duced number of leaflets and thin-walled and inflated pods .nor- 
mally stipitate, and A. limatus with ample. leaflets and fleshy and 
less inflated pods. A. Preussii goes from the Sierras to Colorado, 
ampullarius is local near the Kaibab, and  limatus belongs in the 
Death Valley-Mojave region. The white or cream colored flowers 
have the rather tall A. oocarpus, a near relative of A. Preussii ‚from 
the San Diego region, the remarkable A. asclepiadoides, probably 
nearest to A. ampullarius, of the Navajo Basin and upper Sevier, 
with a single’ great leaflet, and the fleshly-walled A. Pattersoni and 
sabulosus, also of the Navajo Basin, A. Pattersoni also going over 
into the Great Basin and on the Rio Grande drainage. 

11, The other branch of the Collini is the. Reventi-arrecti where 
this line runs toward the production of the septum into 2-celled pods. 
A. reventus and adanus represent the fleshy-walled side and: belong 
in the Columbia drainage. A. arrectus in its many modificationg to 
suit temperature conditions extends from the upper Columbia drain- 
age to the Colorado. Here branch off the Uliginosi, A. vallaris and 
Bolanderi represent an inflated and stipitate group reminding one 
cf the sessile A. lentiginosus of the Inflati, the one species. growing 
on the upper and eastern Columbia drainage, and the other in the 
northern Sierras. This group abounds in the sagebrush region where 
alkali is not excessive. Still another specialized member reminding 
ene of the Sarcocarpi is A. accidens with plum-shaped and very 
fleshy stipitate pods inhabiting the pine forests of the Cascades, like . 
its congener A. Bolanderi of the Sierras farther south, 

12. Uliginosi. 'This early branch of the Reventi-arrecti is close!y : 
related to it through A. terminalis and Oreganus, Species of the up- 
per Columbia drainage and adjacent head of the Missouri, growing 
in sagebrush regions. A. Canadensis comes next with. its stubby 
flowers and is cosmopolitan, from the Atlantie to the Pacific, growing 
in copses and prairies. A. neglectus an inflated modification remind- 
ing one much of the Preussii belongs in the Minnesota region in 
open woods. 

13. Hypoglottides. this appears to be an offshoot of the Uligi- 
vosi as shown by the flowers, habitat, and pubescence of A. nitidus. 
The first species A. nitidus belongs on the Plains and extends west- 
ward to Washington. A. agrestis belongs in the sweet and cold 
meadows of alpine and subalpine regions for the most part, though - 
it goes down into Middle Temperate in specially favorable places. 
Both species endure small amounts of alkali. This group is Asiatic 
and European and reaches a much better development there. 

14. Chaetodontes.. This group seems a natural modification of 
the Hypoglottides. A. Austinae is a caespitose modification of rocky 
ridges in the Sierras. A. Spaldingii and Lyallii are plants of the sage- 
brush plains and sandy slopes of the upper southern Columbia Basin. 
A. Brauntoni is a remarkable modification of the plains of the region 
west of Riverside California. This makes the end of the Collini 
branch of the Homalobi. — 

` 15. The Lotiflori is a group that is hard to place but seems 
better located as an independent branch of the Homalobi near the 
Atrati or of the Atrati itself. On the other hand it has some char- . 
acters of the Argophylli, as though a branch of the Flexnosi. 

16. Atrati. This group also branches. off from the Homalobi 
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and near A, junceus and verges toward the Alpini and represents . 
it in the south and warmer and drier regions, It has a tendency 
to fleshy or coriaceous pods, and with ventral suture the more 
arched. A. Salmonis is a fleshy and caespitose plant of cold ridges 
in the Blue Mountains Oregon, A. obscurus has much narrower and 
less fleshy pods and frequents the sagebrush benches of northern 
Nevada. A. atratus has about straight pods and is very variable. 
It belongs in the sagebrush-juniper regions. In the Boise region its 
pods are papery and its filiform stems straggle for several feet over 
the ground, in central Nevada its stems are spreading and short and 
pods chartaceous to almost coriaceous, in the Death Valley region 
its pods are almost fleshy and rather cartilaginous. A. Ibapensis is 
like the central Nevada atratus but with different leaves and grows 
in the Deep Creek mountains on sagebrush slopes. A. Panamin- 
tensis has quite fleshy pods, but they on drying are only chartaceous. 
It grows in the rocky canons of the Panamints of California. 

17. Strigulosi. This group seems to be an early branch of the 
Atrati and like it has the ventral suture the more arched, and the 
rods are almost always stipitate and papery and inclined to inflated, 
and reflexed. A. recurvus and straturensis are in close relation with 
their narrow and linear, not inflated pods and acuminate base, and 
papery partial partition. They frequent the Grand Canon region, 
among the pines and brush. The rest of the group has oblong to glo- 
bose pods either inflated or appearing so. A, strigulosus has pods 
acuminate at base and often at tip and with loose pubescence, and 
in its various forms extends from the Grand Canon to southern 
Mexico. A. Brandegei, platytropis and Cobrensis are peculiar species 
the first and last seemingly inflated but little if at all so, and little 
if at all stipitate; the first reminds one of atratus, of the Atrati and 
may belong there near the Idaho form of atratus, and it grows from 
Canon City Colorado through the Navajo basin in the Lower Tem- 
perate life zone. A. Cobrensis is more coriaceous and frequents the 
mountains of New Mexico and Arizona in the same zone. A. platy- 
tropis a very aberrant species of the dry mountains of eastern 
Nevada, Montana and the Sierras doubtless closest related to A. 
Brandegei. This rarely gets as low as the Lower Temperate life 
zone, and has globose and greatly inflated pods, Plants with pros- 
trate stems or nearly so and elongated, and with stipitate pods, and 
plants almost wholly smooth grow in the meadows much as the 
Alpini but in central and southern Mexico. These are A. Guatama- 
lensis, Painteri, Tolucanus and Rosei, A. .similar species but creep- 
ing and rooting at the nodes is A. reptans. 

18. Flexuosi. This goes off earlier than the Collini from the 
Homalobi in the tendency of the pods to be coriaceous and round in 
cross section, and in the small flowers of the parent group. The 
parent species is A. flexuosus of the northern Plains. A. parviflorus 
is a depauperate modification of the Plains, from which branch off 
the Ocreati. Then the species become inflated and the flowers lar- 
ger and we have a natural series to the end, as the species extend 
southward. A, gracilentus connects this series with the parent and 
belongs in the dry pinon forests of Colorado and New Mexico. A. 
Sileranus is a straggling offshoot of the Kaibab region, . A. coriaceus 
and Antoninus belong in the hotter regions of Mexico, and A. pin- 
onis in the Sevier Basin Utah. ; 

19. Argophylli. This is a natural offshoot of the Flexuosi in the 
line of pod thickening. A. desperatus of the hot ledges of the Navajo 
Basin is a near relative. A. cibarius of the sagebrush plains from 
Montana to southern Utah and westward is next, then come A. io- 
danthus anl Webberi of the Sierra region. These are forms with little 
pubescence except in A. desperatus. Forms with mostly large pods 
quite fleshy and not inflated noticeably and with silvery pubescence 
not woolly are A. argophyllus of the Montana to Arizona slopes and 
plains. Shortianus of the Colorado and New Mexican plains and foot- 
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hills, A. Zionis and remulcus of the Grand Canon region, and the 
small A. tephrodes of central New Mexico plains, and slopes. AU 
these are either of the Lower Temperate life zone or reach a little 
up into the Middle. We now have a peculiar group of the Navajo 
Basin with cellular pods, A. pygmaeus and Musiniensis, in the Lower 
Temperate life zone. Then we have a group with pick-shaped hairs. 
A. cymboides and Missouriensis have rather small pods, the one 
belongs in the clay lands of the Navajo Basin, the other on the 
Plains from Montana to New Mexico. A. amphioxys is the third mem- 
ber of this group and has variously elongated and arched pods and 
belongs on the Colorado drainage and adjacent parts of the Rio 
Grande. The Group with woolly pubescence shows a tendency to 
inflation of pod but never very great. Of this A. Newberryi and Eu- 
rekensis have hairy pods and belong in the Great Basin region though 
the first extends to the Mogollons and both in the Lower Temperate. 
Forms with woolly leaves and pods are A. coccineus and funereus of 
the Death Valley region, A. Utahensis of the Great Basin in general 
and A. inflexus of the Columbia Basin. A species with very shortly 
woolly pods and hairy leaves is A. Purshii of both Basins, 

20. Succumbentes. This group with so many characters of the 
Hamosi as to the pods still is related to the Malaci on the one hand 
and the Galegiformes on the other. The flowers are those of the 
latter and the leaves and habit and even the pods more like the Ma- 
laci. But at best the relationship is remote, even to any known 
species. For the present I merge this in the Malaci. 

21. Malaci. This group separates from the Argophylli early at 
A. eibarius. A. Parryi and Feensis with capitate flowers come first 
and belong to the Colorado foothills and New Mexical plains re- 
spectively. A. ensiformis, malacus and Layneae follow. The first 
species belongs on the high plateau south of St. George Utah; ^A. 
malacus along the eastern base of the Sierras and over to the 
Snake river on the Columbia drainage; A. Layneae from the south- 
ern Sierras to the Grand Canon. The whole group belongs in the 
Lower Temperate life zone, in and near the pinon and juniper mesas. 

22. Mollissimi. This group, the highest differentiation of the 
Argophylli is compact and mostly Mexican. Species with smooth 
pods are A. mollissimus and giganteus of the Colorado and Texan 
to Arizona plains and mesas. Forms with stiff-hairy or shaggy pods 
are A. Bigelovii and Phoenicis of the New Mexican and Mogollon 
mesas, and a variety extending to central Utah. The form with 
felted pods is A. Humboldtii of the high valleys of Mexico. Forms 
with inflated pots are A. Orizabae of central Mexico, A. orthanthus 

of Coahuila, and A. anisus of Pueblo Colorado. Apparently all the 

species belong to the Lower Temperate life zone in well drained regions 
with little alkali. 

23. Sarcocarpi, This branch of the Malaci starts off early also, 

apparently near A. Parryi, whose closest relatives are A. Tennesse- 
ensis and Plattensis; the one from the southern prairies from Iowa 

to Tennessee, the other from Indiana to Colorado and Texas on plains 

and prairies. The species with plum-shaped and very fleshy pods are 

A. crassicarpus and Mexicanus of the Plains and prairies from Mon- 

- tana eastward and southeastward to Texas. 

24. The natural alteration of the Flexuosi is the Ocreati into 

which it passes at the start by the modification of the walls of the 

pods in grooves and ribs. but without intrusion of the suture notice- 

ably. This group, like the Bisulcati has the flowers mostly with a 

strong and snake-like odor and inhabits the Navajo Basin region. 

The species with pick-shaped hairs are A. sophoroides and conferti- 

florus, the latter growing also in the Green River Basin of Wyo- 

ming. The species with normal hairs are A. argillosus of the Green 
River region in Utah, and A: Moencoppensis of the Little Colorado 
region, the former growing on the hot bare mesas, and the latter in 

the pine forests of the Mogollons. ; 
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25. Bisulcati. This group forms a slight modification of the 
Ocreati hardly worth separating from it. The species are tall, 
while the Ocreati are low, and the pods are bisulcate ventrally and 
pendent mostly, presaging the intrusion of the suture in the Galegi- 
formes. A. bisulcatus abounds on the Plains and mountain valleys 
from the Saskatchewan to New Mexico. A. Haydenianus frequents 
the valleys of the Great Basin and Navajo Basin. A. oocalycis is an 
aberrant species with inflated calyx from Aztec New Mexico. All 
the group belong on plains and valleys with some alkali. 

25, The Galegiformes in the first species show more differen- 
tiation in the mostly Y-shaped cross section without corrugations 
and sulcate dorsally, and broader white flowers and pods a little 
inflated, in A. racemosus of the Plains from Colorado to central Mex- 
ico, and A. scopulorum from the lower mountain gulches of Colorado 
to Utah. But A. Drummondii has a long and rugose pod with reni- 
form cross-section, and not at all inflated. This frequents mountain 
valleys from Colorado to Utah and Montana. A. Osterhouti is an 
aderrant form harking back toward the Homalobi. It belongs on the 
Navajo Basin drainage. 

27. Lonchocarpi. This group doubtless has a relationship, 
though a loose one with the racemosus part of the Galegiformes, 
being a little more aberrant than A. Drommondii, It is, like A. race- 
mosus, a group of the alkaline plains. The pods though reminding 
one of the junceus part of the Homalobi are explanate along the 
dorsal suture, while A. junceus splits at both sutures and the valves 
curl and the leaflets are phyllodia-like as in that species. A. Kai- 
bensis and Duchesnensis hark back toward junceus and inhabit 
the Navajo Basin, while A. lonchocarpus is local from western Utah 
to New Mexico and southern Nevada. The group might as well 
be placed as a branch of the Homalobi as Fere, but the tendency 
toward an impressed dorsal suture would place it here. 

28. Hamosi. This group gces a step farther in the intrusion of 
the dorsal suture and the narrowing of the pods, and runs into all 
sorts of modifications according to the varying ecological conditions 
of the hot regions that it inhabits. It connects with the Flexuosi 
through A. distortus glaber and Coahuile. The first group of these 
three species is inclined to be a little fleshy-walled when fresh 
and with uneven sides, and imperfectly 2-celled. The first species 
belongs on the prairies of Oklahoma and Texas to Mississinpi, the 
second in the barrens of the Florida region, and the third on the dry 
benches of Coahuila. The next group of species is inclined to be 
jointed to calyx but also not stipitate, is oxytropidoid and with 
pick-shaped hairs and 2-celled ascending pods. It belongs in the 
Juniper regions, A. Arizonicus on the swell south of the Colorado in 
Arizona, and A. calycosus from the Navajo Basin and Green River 
Basin of Wyoming to the Sierras and southward to the Mogollons. 
The rest of the Hamosi is without the pick-shaped hairs, and pods 
not coriaceous, with mostly Y-shaped crossezection, but 2-celled, 
mostly linear. A. Bernardinus and Orcuttianus with erect pods 
shortly stipitate belong in the eastern side of the southern Sierras in 
rather hot regions. The rest of the Hamosi have reflexed pods. 
A. drepanolobus is not stipitate and has shining pods and belongs in 
the southern Columbia Basin region. A. Congdoni and Andersoni 
are only minutely stipitate and softly silky all over and belong in 
the central Sierra region and with pods having a rather cordate cross 
section. A. sylvaticus is stipitate and with shining pods and 
whole plant about smooth, and abounds in the pine forests of the 
southern Cascades. A. albens has a peculiar depressed pod con- 

 Spicuously stipitate and like all its predecessors but the first 
. group jointed to calyx and has silvery pubescene closely appressed 

_ and belongs in the Death Valley region. The rest of the section 
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is without jointing of pod to calyx and with manifest stipe. The 
first group is herbaceous and with nearly prostrate and slender 

stems. A. Howellii has narrow pods, is inclined to be softly pubescent 

and with dirty-white flowers about 1 cm. long, It frequents the 

prairies of the lower Columbia Basin. A, Mulforde has the broad 
and a little inflated pods smooth, and has the small flowers of A. 

campestris, and belongs in the Upper Snake river region on sandy 

slopes. A. Inyoensis is the only annual with long and prostrate 
stems and brilliant purple flowers and broad and obcompressed 

pods as in Mulforde and belongs in the Death Valley region. The 

next group of the Hamosi is marked by the shrubby base, woolly 

pubescence and narrow pods, A. Nevinii has smooth pods and A. 

Traskiæ has woolly pods. Both belong on the islands of southern 

California, . A. Arthuri is a remarkable plant with almost filiform 

and acuminate and elongated pods and the general habit of A, How- 

ellii and belongs in the Lake Waha region of Idaho, 
29. The Leptocarpi seem to branch off from the Hamosi early 

near the first group. The first division contains the species with blunt 

keel, and wings not lobed, and embraces two groups, the first 

containing A. Francisquitensis, Lindheimeri and leptocarpus with 

smooth pods and racemose. The first species belongs in the lower 

California region, and the other two on the Texan prairies, the latter 

species going to central Mexico. The second group has flowers in 

heads, and with two rather distinct segregations. A. tener and 

Rattani belong on the California plains and have pods never shaggy. 

A. Wrightii has shaggy pods and belongs on the Texan prairies. The 

second division of the Leptocarpi embraces the oxytropidoid forms 

with sharp or produced keel and a tendency to lobed wings, and 

wings wide above. A. Nuttallianus has pods arched most near the base 

and rarely inverted on a twisted pedicel, the keel variously sharp, 

and with obovate wings. This is almost everywhere in the Tropi- 

cal life zone and covers most of the Lower Temperate throughout the 

Great Basin. A. acutirostris and nothoxys have acuminate keel and 

pods inverted on a twisted pedicel. The one belongs in the Mo-. 

jave-Death Valley region, the other on the plains or low mountain 

slopes of southern Arizona, and extending into Mexico. The flowers 

of the Leptocarpi are seldom minute. 

30. Micranthi. This is manifestly closely related to the Lepto- 

carpi but with pods inclined to be obcompressed and rather sul- 

cate at both sutures. A. lentiformis is peculiar in the much laterally 

flattened pod like A. tegetarioides, but it is manifestly an ally to 

A. Lemmoni of the same region namely the divide between the 

Great Basin and the Columbia drainage along the Sierras in the 

sagebrush. This group is almost wholly Mexican, with an outlier in 

Texas and three species reaching Arizona and California besides 

those mentioned, Plants with pediceled flowers in racemes are A. 

Madrensis of the pine forests of Chihuahua, the little known A. er- 

voides of Tepic, and Luisianus also of the forests of Oaxaca and Pu- 

ebla. Plants with flowers in loose heads and rather few are the 

mostly woolly A. Greggii of Coahuila and southward. A. Pringlei of 

the Chihuahua plains, A. parvus of the regions of San Luis Potosi, 

and A. Schaffneri from the same region. Plants with flowers in 

dense heads and with axillary peduncles are those with narrow 

leaflets A. Lemmoni, from California, Esperanze from central Mexi- 

co, and Chapalanus from Jalisco. Plants with similar flowers but 

broad leaflets sessile in spikes and pods about sessile have two 
groups, with pods about linear which embrace A. Hartwegi from cen- 

tral Mexico, A. militaris from Chihuahua and adjacent Arizona, A. 
Saltonis from the State of Mexico, A, vaccarum from Arizona and - 

Chihuahua and southward on dry hills, and the conspicuously con- 
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nate stipuled, and hoary A. .hypoleucus with hairs fixed by the 
middle, from central Mexico. Forms with broad pods and flowers 
in spikes have two groups those with short spikes embracing A. 
oxyrhynchus and Seatoni from San Luis Potosi to Oaxaca. Plants 
with broad pods and long spikes are the the pubescent A. Goldmani 
from Chihuahua and Clevelandi from western California. Plants ' 
with stipitate pods in dense heads are A. Purpusi. 

31. Didymocarpi. This is the natural culmination of the Mic- 
ranthi. The species are annuals unless A. diphacus and Angelinus 
are more enduring. The pods are for the most part very small 
and much altered. The annuals separate into those with pods sessile 
and those with stipitate pods. The first group contains those with 
closely reflexed pods in spikes and the species are two, A. reflexus 
of the Texan prairies, and A. nigrescens of the hot Californian plains. 
This group also contains with erect pods, A. Breweri with a long 
beak and relatively large pods, and didymocarpus and dispermus with 
pods hardly longer than calyx and didymous and corrugated, These 
belong to the Californian plains and run over into the border of 
Arizona and Nevada. The species with stipitate and reflexed pods 
is A. Brazoensis of the Texan plains and prairies. The apparently 
perennial species are both Mexican, A. diphacus from Zacatecas, m 
A. Angelinus from the Valley of Mexico.. 
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ECOLOGY. 

To give the ecology of Astragalus would require the ecology of 
the Great Plateau, altogether too great a subject for this monograph. 
In Contributions No. 13 I went into the subject of life zones 
pretty fully, giving the main features and the basis on which they 
rest, and also went into the subject of barriers in their effect on the 
distribution of species in the west. These subjects will be treated 
briefly here. 

Astragali have to contend with ali the ecological factors that 
appiy to herbaceous plants. 

No species of Astragalus nave pecome sapropuytes, epiphytes, 
or parasites. 

A. reptans is the only species that creeps and roots. None are 
truly stoloniterous. 

Only about half a dozen species are woody and then only be- 
low such as some Inflati A. leucophyllus and the like, A. Traskie belong 
belongs with the Hamosi, none are true shrubs, 

Nearly all species are tufted from vertical tap roots; none have tuberous roots though some have fleshy roots, particularly those 
growing in clay soil where it is almost impossible for annuals to 
grow, such as the Navajo Basin. A. Musiniensis and cymboides have fleshy roots, the former 3-4 feet long, the same is true of A. ascle- piadoides, Pattersoni, sabulosus, but the latter are fleshy more because of the alkaline soil. 

125 species have woody roots, 11 species are biennial; 41 species are annual. 

108 species have slender stems; 131 have delicate stems; 52 species have coarse and stout stems. 
150 species have small leaves; 115 species have thick leaves; and 76 species have delicate leaves. 
32 species grow in meadows; 61 in forests; and 112 in shade of brush or other plants: 120 are low plants; 38 species grow in sweet soil; 59 in alkaline soil strongly impregnated, 
205 species have bladdery pods: 114 fleshy pods; and 144 have colored or blotched pods; none of the pods are truly edible. 
128 species have small flowers; 133 large flowers; 7 coarse flowers; 24 delicate ones; 104 inconspicuous ones; 173 bloom in spring; 99 mature in two months, the rest in 2-3 months: 210 have 

white or cream-colored flowers. 
Most of the alnine species have slender underground stems or 

branching root crowns or interlacing roots forming loose putches of 
plants, particularly the Alpini, 

A. pictus and subcinereus have filiform and branching roots and long underground stems. A, junceus and Duchesnensis are muen the same but less branched. Most of the Homalobi have prostrate and much altered. The annuals separate into those with pods sessile 
the same but stems coarser and woody. Many of the Great Basin species have stems with bark performing the duties of leaves, and leaflets reduced to phyllodia or very narrow, The annual species 

I 
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with few exceptions are delicate and short-lived with delicate stems, 
small flowers and pods, and quick maturing, produced by the peculiar 
climate of the Tropical plains of the Arizona-California region and 
extending into the Lower Temperate life zone, such as A. Nuttallian- 
us, leptocarpus, Didymocarpi, etc. Several of these annuals in the 
Mexican region start in the meager moisture of the spring and 
make a growth sufficient to mature pods and then rest in the dry 
season without dying out and in the fall rains grow vigorously and 
bloom again more copiously, even having a woody old stem which 
makes them seem like bienniels or perennials, and for this reason 
we do not know yet what are truly annuals, among the higher 
groups. A. Nuttallianus is known to start in the fall and bloom as a 
winter annual, tI is possible that this is true of A. hypoleucus, A. 
amphioxys blooms as a winter annual but is a perennial, though 
short-lived. 

Most species have peduncles as long or longer than the leaves 
and in the upper axils. Very few have short peduncles with flowers 
nearly sessile in the axils, und concealed pods. Very few have 
the internodes longer than the leaves. Very few leaves persist in 
winter and those which do are woolly, or hairy and act as a protec- 
tion to the roots, such as A. Utahensis, coccineus and funereus which 
protect them from the summer heat; A. simplicifolius, sericoleucus, 
triphyllus, montanus, humillimus, Giiensis, and campestris which 
along with very condensed stems and large stipules protect them 
from changes in temperature in winter and spring. Only those 
alpine plants are thus protected which grow on gravelly or rocky 
places where winter's snow is liable to be blown off. 

As a rule there is no crowding with other plants, and species 
of Astragalus do not grow together. Exceptions to this are A. Nut- 
tallianus which frequently grows among dense patches of other an- 
nuals, A. didymocarpus, tener, leptocarpus, nigrescens, Rattani and 
Lindheimeri have the same and then become erect, though all 
naturally are depressed to prostrate. 

The struggle for existence is purely one against climate and 
soil. 

There is no evidence that any Astragali grow only on a lime 
soil, or an iron soil or any other particular kind of soil chemically 
speaking exce;t Uiose with active alkalies and acid. The plants 
of acid soils are the Alpini and the like, growing in decomposed 
vegetable humus. The plants growing only in actively alkaline soils 
(this is scils with 1 per cent or more soluble alkalies containing 
some carbonate of sodium) necessarily grow in clay soil in the bot- 
toms of alkaline valleys. Such plants are A. pectinatus, Grayi, Toa- 
nus, and nearly all of the Podo-scleroscarpi, and some of the Preussii 
such as asclepiadoides, Pattersoni, sabulosus, ampullarius, mega- 
carpus, 

Very seldom do we see any species of Astragalus growing in 
large patches, an exception to this is A. andinus, agrestis, bisulcatus, 
Canadensis. 

Practically the only perennial species that come into competition 
with other species by crowding are the Alpini, Debiles, Hypoglotti- 
des, and in these groups there is no evidence of any differentiation 
due to crowding. The annual species when growing densely with 
other plants have more slender stems, smaller leaves and larger 
flowers and pods. ; 

It is a commom thing for the flowers of Astragali to vary greatly 
in size according to the humidity. Where the season is particularly 
dry the flowers are often almost rudimentary, where specially moist 

* 
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they are large and long. This is particularly the case in the Didy- 
mocarpi and Leptocarpi and has led to the founding of spurious 

species on this character. 
No fossil species of Astragalus have been certainly reported, 

while the geographical distribution points clearly to the Glacial period 
as the beginning of the primitive species. 

Doubtless there will always be discussion as to the indigenous or 
foreign origin of some species but generally speaking there is no 
reason to seek a foreign origm for any not known to be continental. 
Those species which are now contiguous in the Arctic, the Alpini, are 
of European or Asiatic origin, as well as the Hypoglottides, and prob- 
ably the Uliginosi. But the Hamosi of America though closely re- 
sembling those of Europe show no common origin with them but 
come down through the Flexuosi, or A. nitidus, and from the Hamosi . 
come the rest, such as the Leptocarpi, Micranthi and Didymocarpi, 
though the latter may have come from the Hypoglottides. If the 
line of descent were not clear then we might be justified in seeking 
a foreign origin, but though there are abnormalities and gaps yet as 
a whole the line of descent of all the species is well marked. While 
to connect our anomalies with species of remote regions in Europe or 
Asia would require far more unscientific guessing and stretching 
of ecological laws than the facts warrant, For example A. succum- 
bens has no near relative and yet its relation to the Hamosi ‘3 
evident as well as with the Galegiformes. The Uliginosi are evidently 
ef common origin with A. nitidus and presage the Preussii. The 
higher groups the Leptocarpi, Micranthi and Didymocarpi are the 
most differentiated and both ecologically and geologically have been 
subjected to the most changes of climate and the greatest migration, 
as shown by their present distribution and annual habit. We have 
hardly a suspicion of the spinose Astragali of Asia. A. jejunus 
and humillimus have rigid petioles as well as A. sesquiflorus, but 
never spinose. The adaptation of the species to climatic conditions 
is perfect as is that to soil whether the soil contains 1 per cent of 
soluble alkalies, or is acid as in the alpine meadows, or is barren 
clay as in the Navajo Basin, or the gravelly plains of Colorado and 
Montana, or the cooking-hot deserts of Arizona and Mexico. There 
is no evidence of present progressive differentiation, not even in 
such a cosmopolitan and variable species as A. lentiginosus, There 
is little hybridization and little evidence of fertility of hybrids. The 
species are easily definable though some are variable. The limits 
of a few species are uncertain, particularly Mexican, from lack of 
information. In fact many of the newer Mexican species are merely 
tentative, for there are at least a score still to be discovered which 
are liable to alter our conception of the limitations of the Strigulosi 
and Micranthi. 

LIFE ZONES. 

The prime factors in determining life zones are humidity (which 
includes that of the air and soil), temperature, soil, and light. Since 
the light is a matter of exposure, it varies locally, the same is true 
of the soil. Humidity is at the basis of all plant growth and should 
form the basis of all classification but unfortunately it, varies with 
altitude, exposure, drainage and many other things and so Tem- 

- perature is alone left to govern our plant zones. This varies with 
. altitude and latitude. We first find what are the actual plant zones 
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by observation of all the species of a region, and then tie these limits 
as far as possible to known temperature curves. No two species of 
plants are equally sensitive to temperature and humidity, and so 
they will not be bound by the same limitations, For example the 
aspen is more sensitive to humidity than temperature and therefore 
will grow far down among the oaks under suitable humidity con- 
ditions, but where the humidity follows the temperature rather 
closely the aspen conforms to the usual life zone limits well, such as 
in the Great Basin and Colorado, New, Mexico and Sierras, but in 
Mcntana and Idaho it grows out ot its true life zone among the 
oaks, because of humid conditions. A species that stops short off 
at one life zone limit nearly always feathers out on the other. So 
the real life zone limits have to be determined by careful observa- 
tion of all the species growing in it. In this search for zonal limits 
there are usually some species that conform pretty closely to them 
and they become very valuable in directing attention as we approach 
the edges of the zones. 

The alpine regions are naturally limited by the upper edge of 
trees, and should as well include the meadows that lie between the 
tongues of trees commonly called subalpine meadows. The great 
forested region of the west is naturally limited by the spruce, the al- 
pine fir and for the most part the aspen, and best of all the upper 
limit of the sagebrush and the deciduous oak. The forested region is 
the Upper Temperate life zone of which the Alpine and Arctic form 
only a subdivision. The great forested region of deciduous trees 

does not belong to the Upper Temperate life zone, but is mostly of 

the Middle Temperate. The Spruce zone is for the most part a 
region of evergreen, coniferous forests, though the western yellow 

pine, Pinus ponderosa, belongs in the Middle Temperate. 
The Middle Temperate life zone is well defined by the distribu- 

tion of the deciduous oak, the upper limit of the sagebrush and the 
lower limit of the aspen in the southern regions, 

The Lower Temperate life zone is well defined by the distribu- 

tion of the white cedar or juniper, Juniperus Utahensis, the pinon, 
Pinus monophylla and edulis and the Mexican pinons, and alse by 

the lower limit of the deciduous oaks, ,the upper limits of the live 

oaks, and the creosote (Larrea) and mesquit (Prosopis) bushes, as 
well as the lower limits of the sagebrush. 

The Tropical life zone is well defined by the distribution of the 

Creosote bush, mesquit, acacias, Parkinsonias, and barrel cactuses, 

(Echinocactus) and most of the live oaks. An exhaustive examina- 

tion of the flora (see Cont. 13) shows that the Tropical life zone extends 

farther north than is commonly supposed. 

A high humidity tends to throw the lower limits of the life zones 

below normal, particularly along streams, even so far as to go 

completely through the adjoining zone where you have species of ihe 
two zones almost side by side in canons, the upper zone plants along 

the bottom and the lower zone plants along the sides. A low humidity 

tends to throw the upper limits of a zone higher than normal as is 

. shown along the exposed and dry slopes of mountains, where tongues 

of the lower zones run far up into the upper zone. These considera- 

tions have to be noted in placing species in their propar life zone. 

The accompanying map shows the life zones as actually worked our 

in the Great Plateau. 
Life zones were first clearly marked out by Humboldt and his 

names should stand. - 
The upper Hmi of the db life zone is about 60 degrees an- 

+ 
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naul temperature, that of the Lower Temperate about 49 degrees, but 
these will vary with the humidity. The limits given are for the arid 
west. 

The two grand divisions of climate are Tropical and Temperate. 
the latter being divided into Lower, Middle and Upper. The Tropi- . 
cal is also divisible into Arid and Humid, but the arid is the only 
climate in our region, as affecting Astragali. 

As to climatic distribution of Astragalus 97 species are Tropical, 
and of these 75 grow exclusively in this zone, 12 only extending into 
the Lower Temperate, and these mostly annuals. In the Lower Tem- 
perate are 122 species of which 61 are exclusive. In the Middle Tem- 
perate there are 125 species, of which 43 are exclusive, The Upper 
Temperate has 22 species, of which 5 only are exclusive. 

UPPER TEMPERATE LIFE ZONE. 

In Contributions to Western Botany No. 13, page 46ff. 1 discussed 
the distribution of Great Plateau species of plants in Glacial times. 
Briefly stated, the vegetation in the Glacial period was forced far 
south by the advance of the ice sheet. (The Glacial Period was 
preceeded by a Teritary tropical climate). There is little likeli- 
hood that any part of the United States had a climate warmer than 

' the Middle Temperate of today, and then only along the tip of Flori- 
' da, while most of the flora was Arctic, with a narrow strip of Middle 

` Temperate flora in southern Arizona and which reached great pro- 
portions in Mexico, and another along the California coast. It 
was a period of high humidity and low temperate, which is hostile 
to specific differentiation necessarily so from the vast ice sheet of 
the Rocky Mountains to the Atlantic, and from the great lake of the 

- Columbia Basin (See Contributions No. 14), and Lakes Lahontan of 
Nevada and Bonneville of Utah. The whole Columbia Basin was then 
a sheet of water, and there were about 18,000 square miles of water in 
Utah, and nearly as much in Nevada, while the mountains were almost 
wholly covered by a sheet of perpetual snow and ice. It can be readily 

' seen that very few species of our present day Astragali could have 
existed outside of limited areas in central Mexico, if such areas existed 
at all which is very doubtful, For such a profound humidity through- 
out the United States must have transformed the entire arid region 

' of Mexico into fertile prairies or forests, which would have precluded 
the existence of 90 per cent of the species of Astragalus. Had the 
genus any considerable development at that time, particularly in the 
line of arid plants, Mexico would now show the greatest number of 
species and the most differentiation, while in fact its species are 
relatively few and confined mostly to the Micranthi and allied groups 
though its diversity of climates, humidity and soil condition is greater 
than in the United States. This would indicate a differentiation 
after the close of the Glacial period and not before. Whether these 
early Astragali passed the generic limits into Colutea and Crotalaria 
etc. is not capable of proof, but is unlikely, since the gap is too great. 

Following the uniform rule the Arctic meadows that laid next 
the ice sheet and extended from Ocean to Ocean must have formed 
a broad area through the southern States ot Missouri and Texas and 
over the low Plains of Arizona, New Mexico and southern Nevada 
and around the Sierras into the two big valleys of western Califor- 
nia, and into the Columbia Basin around Lake Columbia which 
then filled most of the Basin. This was an ideal climate for the 
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Alpini and the cold region Homalobi. The Homalobi must have 
been represented by A. campestris and montanus, (both of which 
are alpine still in some forms), throughout as is shown by their strand- 
ed occurrence now in isolated places from the mountains of New 
Mexico and the Mogollons of Arizona to the Sierras. A. tenellus 
followed a little later along the forest area. The Alpini surely were 
there in A. andinus, Labradoricus and elegans which are similarly 
but not so widely distributed. A. aboriginum followed a little later 
along the forests, the present alpine forms seem to be derivatives 
from the lower altitude forms, though the type form belongs to the 
tundra region of the far north and is confined to it. This species 
had a wide distributon as is shown by its occurrence on jsolated 
peaks from Colorado to the Sierras, but if it ever reached far south it 
must now be represented by the Strigulosi in that region and which 
are natural derivatives from this group or the true Alpini, as is the 
group Atrati, of the central plateau region. 

‚The Hypoglottides group was represented by A. agrestis, a modi- 
fication of A. Hypoglottis of Europe, of Arctic and subalpine meadows 
as is shown by distribution similar to that of the Alpini. Ths speces 
has secured a tolerance enablng it to thrive even as low as the 
upper limit of the Lower Temperate life zone in cold meadows 
throughout the Great Plateau almost to Mexico. A. nitidus seems to 
be a later offshoot of the dry Plains of the north in Montana and 
eastward, and A. Austine and the Cheetodontes occupy similar regions 
in the Columbia Basin and the Sierras, and A. Yukonensis in the far 
north. 

The Debiles group seems to have been there in A. Bourgovii 
and polaris but the only derivatives now left at the south are A. deb- 
ilis and leptaleus which have a wide distribution but are local or 
rare in wet meadows and descending into the Middle Temperate life 
zone from central Colorado to central Utah and northwestward to the 
Columbia Basin. 

The presence of Arctic species in such widely separated regions 
as the alpine peaks of mountains from Arizona northward, separated 
by arid areas, and so remote from the present Arctic was fully ex- 
plained by the pamphlet of Gray and Hooker on their transcontinen- 
tal trip in the later seventies, also by me in 1883 in the “Origin of 
the Flora of the Great Basin,” and in Contributions No. 13, and by 
others later. The only rational explanation is the one there given 
that of migration following the close of the Ice age, and is demon- 
strated by geological history beyond the possibility of dispute. The 
present isolation is simply the invasion of a hotter climate due to 
geological or astromomical changes which kill the native vegeta- 
tion and drive its progeny farther up the mountains along with 
the climate to which it is adapted till either the vegetation is all 
killed by the peaks not being high enough to support a suitable 
climate or the Arctic growth is confined to narrow limits near and 
at the tops. To attemrt to account for these islands of Arctic vegeta- 
tion on the high peaks by bird and other animal distribution and 
wind action is not :enable. The various modifications of the high 
peak climates caused by surrounding aridity below is shown by such 
species as A. Austine and the Cheetodontes from A. agrestis, and 
from A. Bourgovii, etc. . 

The Inflati seem to have been offshoots of the Debiles during 
the forest period of the floor of the Great Basin, and were represented - 
by A. pauciflorus and miser. The great characteristic of this group 
is its rapid differentation as the climate grew warmer. and its 

. almost total lack of differentation in the forest areas of the north. 
* 
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A. Hookerianus and Cottoni being almost the only species of cold 
climates (A. Cusickii and jejunus are hot climate modifications of 
the Hookerianus branch). A. platytropis is of doubtful origin, prob- 
ably an invasion from warmer regions. 

The present distribution of the Mollissimi would indicate their 
general distribution in Glacial time on the plains of Mexico and this 
would account for the differentiation of the group since then by isola- 
tion in the mountains, being forced up from the Lower Temperate 
life zone then prevalent on the plains to the same zone now pre- 
vailing in the mountains. A. Bigelovii and mollissimus are the only 
species still prevailing on the plains. 

The occurrence of A. nitidus would indicate its presence then on 
far southern plains in the Middle Temperate life zone and its dif- 
ferentiation into the Uliginosi at a very early time. The fact that 
it does not exist out of the sodded region seems to indicate a lack of 
access, barriers, in that region, (the Great Basin and Columbia region) 
but no such barriers exist, though its congener A. agrestis ig freely 
distributed there. The explanation is found in the narrow soil 
adaptabiity of the species, it will grow in moist meadows, or 
anywhere but in the peculiar free drainage and small rainfall of the 
plains, which conditions are not found in the Great Basin, This is 
shown again by the great dissimilarity in the species of the same 
zone under apparently similar conditions, and in the absence of 
many such species in the Sierras, which indicates a much greater 
climatic diversity than appears on a casual inspection. This is easily 
understood on inspection of the rainfall curve which shows a great 
lack in summer rainfall in the region west of the sodded area where 
though the annual amount is the same, the bulk falls in the summer in 
the sodded area and in the winter (out of the growing season) in 
the Pacific drainage. 

The total Arctic and alpine species are eight. The meager num- 
ber of species in all genera and their close relation to those of the 
forest area do not permit the separation of this treeless region from 
the other, except as a subdivision of the Upper Temperate life zone 
as a whole. 

The Upper Temperate life zone, also called the spruce zone which 
extends from the treeless regions at the north to the deciduous oaks 
and the upper limit of the sagebrush, and (in Colorado and the 
Great Basin) the lower limit of the aspen, must have disappeared 
from the plains of Arizona and northern Mexico giving way to 
prairies, and fringed the Mogollon slopes and the lower Sierra foot 
and higher plains as the Arctic flora climbed the mountains on the 
gradual recession of the Ice Age: The forest flora covered the plains 
region from Kansas eastward. The wet meadows and similar open 
spaces and the rocky regions were the only places where Astragali 
could thrive. The modified forms of A. campestris and montanus 
evidently grew on the rocks. The new form coming in and adapted 
to the forests A. tenellus is cosmopolitan and must have come in 
at this time as shown by its present distribution. It was a marked 
deviation from the campestris type though not a great one and 
presages the Inflati in A. pauciflorus which dries black in the same 
way and is not far removed from it genetically, 

At this time the Alpini show differentiation in A. elegans, abori- 
ginum and Americanus, forms adapted to the forest areas. 

MIDDLE TEMPERATE LIFE ZONE 

With the advent of the Middle Temperate climate from the south 
climbing over the southern slopes of the Great Basin and replacing the 
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California replaced the oaks with junipers, pinons, and sagebrush. 
What was the Middle Temperate flora of the Arizona and Mexican 
plains while the Spruce flora filled the Great Basin region never will 
be known, but this much we know, there was little plant differentia- 
tion. A. argophyllus seems to have branched off the Flexuosi. A. 
mollissinus and Humboldtii represented the Mollissimi; A. nitidus 
the Hypoglottides; A. Canadensis the Uliginosi, but none of these 
seem to have differentiated farther, since all the changes seem to 
have come later when this flora had ascended the mountains of 
Mexico and the Great Basin. Probably the Alpini were replaced by 
the Strigulosi, for the Strigulosi do not occur northward. It is prob- 
able that the Debiles branched from the Homalobi at this time, for 
these plants belong rather to the wet meadows of the Middle Tem- 
perate than higher. At the same time the Plains region seems to have 
seen the origin of the Flexuosi and the first of the Hamosi and Mi- 
cranthi, There is good evidence that the Homalobi expanded at this 
time in the junceus group, but the great change in the group did 
uot occur till the Middle Temperate flora occupied the Great Basin 
and the flanks of the Mogollons and Sierras as is shown by present 
distribution. The great fresh water lakes of the Great Basin and 
Columbia region began to dry up at this time, and the oncoming alka- 
linity put an end to the acid soils of the forests and of the forests them- 
selves and all that flora. The spruce area now was confined to the 
lower mountain slopes and higher valleys of the Great Basin and te 
the Idaho region and the middle slopes of Colorado. The drying up of 
the great lakes put an end to the water distribution from the Wasatch 
to the Sierras and from Western Montana to the Cascades, a feature 
so characteristic of the water period, and for the first time the ele- 
ment of barriers began to be felt in east and west distribution, and 
became more prominent as the aridity progressed. That the Middle 
Temperate flora was differentiated somewhat since the Lower Tem- 
perate has crowded it off the floor of the Great Basin and up the ad- 
jacent mountains is evident, but there is little evidence of any change 
at the north. A. campestris has given way to simplicifolius, sericoleu- 
cus, triphyHus and forms of montanus on the Plains, and in the Mogol- 
lon region to A. humillimus and humistratus and the latter species 
has even invaded the southern flanks of the Great Basin. A. simplici- 
folius has spread through western Wyoming to the edge of the Great 
Basin and covered the lower flanks of the Uintas on both slopes, on 
the south slope a new form appears in A. detritalis. A. montanus. 
has become adapted to almost every form of climate prevailing in 
the Great Basin in its various varieties, growing even in the edge of 
the Tropical. A. junceus has split up in the Sierras into Californi- 
cus and inversus; and in the Navajo Basin into Duchesnensis and Col- 
toni and which also run down ipto the Lower Temperate with other 
derivatives such as Episcopus and Woodruffi. A new form A. steno- 
phyllus presaging the Collini has come in on the northwest of the 
Great Basin and throughout the Columbia region. A. montanus seems 
to have had another offshoot in the Columbia region In A. tegetarioi- 
des. The long continued isolation due to barriers, the climatic changes, 
sparseness of vegetation and absence of crowding, and struggle to har- 
monize with increasing alkalinity and temperature has produced many 
new forms. The Navajo Basin the newest geologically had its floor 
covered by this flora, but it has been replaced today by the Lower 
Temperate, and the Middle Temperate flora fills a narrow strip around 
the rim. The same is true of the floor of the Great Rasin as a whole 
except at the extreme north. The localization « the Middle Tem- 
verate flora indicates that most of the species originated since the 
present period of aridity came on, it is therefore not possible to sep- 
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aate the former flora of the Sopor of the two basins from the present 
except by the present isolation of species. The distribution of A. ci- 
barins and Shortianus would indicate an early origin. The wide and 
almost cosmopolitan distribution of A. lentiginosus would point to a 
very early origin but this is only apparent as the nature of the pods 
is such that wind transportation is sufficient to’ account for it, while 
all its affinities and ite development would indicate an origin much 
later in the Lower Temperate from which it has spread to the Middle 
Temperate... There are many instances of similar invasions by other 
species. -A. Hookerianus now grows freely in the Middle Temperate 
life zone though its home was in the spruce zone. The same is true of 
A, aboriginum, a plant now normally of the Middle Temperate which 
came. from the spruce zone. The Astragaline flora of the gresi. 
Plains region to the: Atlantic is of little interest, the climate being 
that of latitude only, presenting none of the divisions so marked in the 
Great Plateau due to barriers of mountains and arid plains and great 
differences in humidity, as well as soil conditions. There is nothing 
in the flora to indicate ancient origin of the few new formis. A. neg- 
lectus may have been an offshoot of Canadensis, early or late. A. 
Plattensis and Tennesseensis are manifestly late modifications of the 
Sarcocarpi. A. distortus and glaber are evidently products of a 
hotter climate than the Middle‘ Temperate and probably are related 
to the. Hamosi.. This region alone furnishes abundant evidences that 
the so much vaunted struggle for existence by crowding is a myth. 
Astragalus is a genus of sunlight and open air; a: genus of hills and 
exposed rocks, meadows, prairies, plains and drifting sands, . Crowd- 
ing alters its habits but not its species... It is a genus essentially of 

. the sodless regions of the west. ^ =; 
. - The disappearance of the continental ice sheet was clearly caused 

by elevation of the Arctic lands shutting off the water at the north 
and by a change in the Ocean currents of the Pacific.. This at the same 
time shut off the moisture from the Great Basin and the Columbia 
region, but the latter lake was drained by erosion as well, following 
the close of the Ice age, the Great Basin was not, but was a clear 
case of advancing aridity. "The disappearance of such vast bodies 
of water as that of the Columbia Lake and the two great lakes La- 
hontan and Bonneville, each about 18,000 sq. miles would have a 
profound effect on the climate, and at last ceased to have an appre- 
ciable effect in increasing the natural humidity of the region. This 
necessitated the extinction of the Middle Temperate flora from the 
floor of the Great Basin and the invasion from the south. of the Lower 
Temperate. This resulted in the replacement of the spruce flora of 
all the region north of Utah by the Middle Temperate nearly as far 
as the Canadian line, and the extinction of. the Middle Temperate 
flora throughout. the Great. Basin, some of the Columbia Basin, and 
the Navajo Basin as to the floor of those basins: This formed many 
isolated regions in the mountains of the Great Basin, and caused 
the flora to disappear on all the lower mountain ranges in the Basin 
at the south and in New Mexico, Arizona, Mexico and California. 
Our knowledge of the floral migrations of Mexico is meager, but we 
know that.the Middle Temperate flora has. entirely disappeared ex- 
cept in isolated places in the Sierra Madre plateau, and on the volca- 
noes of central Mexico and southward at high elevations. The 
true Upper Temperate flora never seems to have existed in Mexico at 
all since. what there is is clearly a modification of the Middle Temperate 
Now in Mexico not only the Middle Temperate has been replaced by 
the Lower Temperate but even this has for the most part given way 
to the arid Tropical except on higher ranges and peaks. . Geological 
evidence is clear that this pericd of aridity has been at least 10,000 
years old since the erosion of the old Bonneville beaches would in- 

- 
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Gicate at least that long a time since the pericd began. 
The almost universal distribution of Middle Temperate species 

as a whole could be largely accounted for by bird migration and wind 
distribution because almost every mountain range has a larger or 
smaller area of this flora along its flanks and the ranges are for the 
most part west of the Wasatch about twenty miles apai, and for 
the most part parallel north and south, while the great Uintah 
rauge ends on to the Wasatch like the shank of the letter “T.” But 
when we come to study the species by groups we find they clearly 
show origin by differentiation of primary forms. The present distri- 
bution is also a matter of water transportation by means of the great 
lakes Lahontan, Bonneville, and Columbia. The similarity of forms 
of the Wasatch to those of the east base of the Sierras on the old 
shore lines is noticeable, as is that of the Bitterroot and Flathead 
region of western Montana to the east base of the Cascades, A. Utah- 
ensis occurs along the old shore lines in the Sierras and Wasatch, 
and A. Gibbsii and collinus have similar distribution in the Flathead- 
Cascade regions. This similarity is still more noticeable in other 
genera such as Allium and Lupinus, 

From geological evidence we know that the Middle Temperate 
climate persisted a long time in the West, and was displaced only 
by the drying up of the lakes. Then it migrated a little farther north 
after abandoning the floor of the basins and invading parts of Wyo 
ming, Idaho and Montana, and extended to the Saskatchewan on the 
the Plains. For the same reason it ascended toward the tops of the 
higher ranges of Arizona and Mexican regions. It still persisted in 
the Sandias, Mogollons, Catalinas, Santa Ritas and Huachucas, and 
even covered the tops of the Sierra Madres of Chihuahua and formed 
broad belts on the Volcanoes of central Mexico. 

In the eastern and Atlantic regions the only representatives of 
the Middle Temperate are the Uliginosi and a very few Argophylli and 
Sarcocarpi. The Plains region has A. montanus, triphyllus, lotiflorus, 
crassicarpus, Missouriensis, Plattensis and mollissimus. The Colo 
rado-New Mexican region in the mountains has of the Homalobi such 
species as campestris, junceus, montanus, tenellus, simplicifolius in 
the north and humistratus and humillimus at the south. Of the Deb- 
iles A. leptaleus and debilis are in the mountain meadows and ex- 
tending over to the west, and sparsiflorus in the Colorado region. 
Of other groups A. aboriginum and andinus are in the mountains Joti- 
florus and pectinatus on the Plains, megacerpus in the western moun- 
tains, nitidus on the Plains, agrestis in cold meadows, parviflorus 
on the plains, Flexuosi there also and in the foothills with gracilen- 
tus at the south, Missouriensis and Platettensis are on the Plains, and 
Parryanus and Shortianus in the foothills with Feensis at the 
south, The Uliginosi are cosmopolitan. 

The Montana-Idaho-Wyoming-British American region has a good 
assortment of Homalobi as was to be expected. those already named 
including A. sericoleucus: It also has the Triphylli and Debiles: the 
Inflati have pauciflorus and miser; the Alpini, A. aboriginum and an- 
dinus. A. lotiflorus is on the Plains, A. pectinatus and Grayi repre- 
sent the Podo-sclerocarpi. The Uliginosi have A. Canadensis, termina- 
lis and Oreganus. The Hypolottides are there. A. flexuosus is there. 
The Argophylli have cibarius, inflexus, Missouriensis and argophyllus. 
A. crassicarpus represents the Crassicarpi. There is A. bisulcatus. 
The Galegiformes have Drummondii and racemosus. 

The Columbia Basin region has the usual Homalobi and steno- 

phyllus: the Debiles have Bourgovii, debilis and leptaleus; the Inflati 
have besides those named A. Craigi, diurnus and lentiginosus. There 
are the usual Alpini. There are the Collini. There is A. Beckwithii, 

accidens and Alvordensis. There are the Reventi-Arrectii There 
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is A. Canadensis, A. agrestis. The Cheetodontes are there except 
Brauntoni. The Argophylli have argophyllus, cibarius, inflexus, Utah- 
ensis, Purshii. There are A. atratus and Salmonis, malacus bisulcatus, 
crassicarpus. The Hamosi have sylvaticus, Mulforde, Howelli, dre- 
ranolobus, Arthuri. $ x 

. The Eastern Great Basin region has the usual Homalobi and 
humistratus; also A. debilis, jejunus, serpens, andinus, Canadensis, 
agrestis, megacarpus and Brandegei ‘The Argophylli have argo- 
phyllus, cibarius, Utahensis, Purshii, The Galegiformes Drummondii 
and scopulorum, the latter a late immigrant. There is A. calycosus. 
The Western Great Basin has in addition to these given A, platytropis, 
stenophyllus, tegetarioides, aboringum and obscurus. 

The Mogoilon region has among the Homalobi A. humillimus 
montanus and humistratus; also gracilentus, mollissimus, Feensis, 
Phoenicis. EE 

: The Sierra region has among the Homalobi Californicus, inversus 
and stenophyllus and campestris. There are also A. Hookerianus, 
Bolanderi, platytropis, obscurus, Canadensis egrestis, Austins. The 
Argophylli have Webberi, iodanthus, Utahensis and Purshii. The 
Hamosi have Congdoni, Andersoni, sylvaticus, lentiformis and Lemmoni, 

The Mexican plateaus and Arizona region have on the peaks few 
species. There are A. humistratus, Hartwegi, militaris and strigul- 
osus in the border, and farther south the Strigulosi and Mollissimi 
abound on the plateaus, and the Flexuosi are scarce. 

The total Middle Temperate species are 121 or 28 per cent of the 
whole. 3 

The lower Temperate climate which has prevailed throughout 
the floor of the Great plateau at the south except in the Arizona region 
since the drying up of the great lakes has isolated the Middle Tem- 
perate on the mountain slopes and exterminated it on all the lower 
ranges at the south, there being little left of this life zone south of 
the Mogcllons. There is a little in lower California on the San Pedro 
Martir, and in the San Bernardino Mountains California, besides the 
large area in the Sierra Madres mentioned. The floor of the Great 
Plateau north and northwest from Cache valley Utah to the Blue 
mountains, and northeastward to the Saskatchewan is Middle Temper- 
ate, but the Astragaline flora is meager, This is another eonfirmation 
of the fact that a cool climate and moderate humidity are not con- 
ducive to species differentiation. Over half of the Middle Temperate 
species are the products of isolated areas at the south, while many 
species at the north are Spruce zone plants that have acquired a 
Middle Temperate tolerance, such as A. agrestis, andinus, elegans, aboriginum, montanus, tenellus, Hookerianus, Bourgovii. 

LOWER TEMPERATE LIFE ZONE, 

The extinction of the Middle Temperate flora on the floor of the Great Plateau, as far south as the upper limits of Utah, by the lower Temperate has left a vast area with innumerab!e and isolated climatic 
regions differing greatiy in humidity, soil and exposure, ard admirably suited to varied plant forms and therefore the species of Astragalus 
are the most numerous of any life zone. In Glacial times if there 
was any such area at all it must have been far south in the Irapuato- 
Guadalajara region of central Mexico. That there could hardly have been such a region is forced upon us by the character of the species ‚and their distribution. A. Bigelovii, Humboldtii and mollissimus of -of the Mollissimi; A. racemosus, Hartwegi, Nuttallianus and triflor:s 
are the only species with anything like general distribution, while all ~ but the last two are of Middle Temperate, and the last of Tropical origin. The great diversity of the species from Arizona northward 
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shows that they are manifestily variably localized forms of recent 
origin and with no Mexican connection. Take for example the species 
of the Navajo Basin. The exclusive species are A. Coltoni and its 
forms (though this occurs sporadically even as far as Pioche), de- 
tritalis, Duchesnensis, Kaibensis, Episcopus, forms of junceus and 
montanus, sesquiflorus, Wingatensis. The Inflati have lutosus, puben- 
tissimus, Wetherilli, while subcinereus, Wardi and megacarpus are 
nearly local, and only Geyeri, lentiginosus, -pictus, oophorus and 
rabulonum are at all widely distributed. Of the Preussií ampullarius, 
¿sciepiadoides, Pattersoni sabulosus and Preussii are most local 
and only Pattersoni passes its borders a little, and Preussii only 
has any considerable distribution in the the Great Basin. A. Mortoni 
is generally distributed, A. Brandegei and straturensis are local. 
These are not of the Preussii. Of the Argophylli A. cymboides, des- 
peratus and Musiniensis are local, pygmeeus nearly so extends to the 
Mogollons, while Utahensis and Purshii cover the region to the 
Sierras. Of the Mollissimi A. Bigelovii alone extends through to 
eastern Nevada and southward. Of the Ocreati every species is local 
except confertiflorus which runs up into the Green River Basin. Of 
the Bisulcati A. Osterhouti only is local, and Haydenianus extends . 
only to central Nevada. Of the Lonchocarpi the single type species 
extends only to central Nevada, Of the Hamosi A. calycosus extends 
throughout the Great Plateau. Out of the forty seven species twenty 
six are local and half the rest are only slightly extra-limital, and only 
two or three go to the Arizona deserts. 

Of the Green River Basin (to the north of the Uintas) there is one 
exclusive species A. Grayi. : 

The species of the Great Basin show similiar localization. Out of 
its thirty nine species and about twenty varieties A. serpens of the 

.Inflati is local; of the Podo-sclerocarpi Casei, pterocapus,tetrapterus, 
‘Serenoi, Toanus are local; of the Inflati Beckwithii is nearly local. 
Of other groups are forms of arrectus atratus, pinonis, iodantus. P 
malacus, Andersoni are exclusive or nearly so, or abuot fifteen out. 
of forty seven forms, while nearly a dozen more are only a little 
extra-limital. ` 

In the Columbia Basin A. speirocarpus, sclerocarpus, inflexus and 
succumbens are local out of fourteen species. 

In the Rio Grande region only Feensis and oocalycis are local. 
due to lack of barriers. 

In the Mogollon plateau region the Homalobi have A. Gilensis 
as an exclusive; the Inflati have nutans, allochrous, Palmeri, Thur- 
beri; the Lotiflori A. accumbens. Other groups have Cobrensis, re- 
curvus, remulcus, Phoenicis, funereus, coccineus, ensiformis, Arizonicus. 

The Sierra Madre region has scalaris and Goldmani as exclusives. 
In the Plains region the only exclusives are lotiflorus, anisus, 

pectinatus and parviflorus. 
The eastren region has villosus, Tennesseensis, distortus and 

possibly glaber as exclusives. ; 
The Sierra region has few exclusives such as bicristatus, pachypus, 

Bernardinus, with Andersoni and Gibbsii nearly so. The total species 
in this life zone are 152 or 35 per cent of the whole. 

This life zone ocupying the center of the Great Plateau has barely 
got a footing in the center of the Columbia Basin and extends but 
little north of Pueblo Colorado. At the south it has been exterminated 
at all elevations below 3,000 ft. in the Utah-Nevada region, and at 
all elevations below 4000 ft. in the Arizona region, the Tropical taking 
its place. This has resulted in broad fringes around nearly all the 
mountain ranges at the south and limited by live oaks. 
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TROPICAL LIFE ZONE. 

The Tropical life zone has displaced the Lower Temperate 
throughout the floor of the Great Plateau from Albuquerque, New 
Mexico southward, from the head of the Colorado in a narrow strip 
to the south of the Grand canon, from Springdale, Utah, along the 
Río Grande and westward through the low valleys of Nevada to the 
Sierras near Harwthorne, Nevada. It also occupies the floor of the 
two great valleys of California, and the Coast line from near Mendocino 
southward. It is clearly an immigrant from far southward as its 
localized flora shows. The Astragaline flora is practically all of the 
arid Tropical division. Its 120 species or 28 per cent of the whole 
wouid seem to indicate a period of great differentiation but when 
we consider that the break between the Tropical and Temperate 

‘floras is an enormous one, far greater than any other divisions, we 
see that Astragalus has not kept pace with other genera, but its 
differentiation is insignificant considering the opportunities for change. 
A hot climate and varying humidity are ideal for plant differentiation. 
Had Astragalus had any wide pre-glacial distribution at the south 
the Tropical life zone would have shown many times the species 
that the Temperate ones show. On the other hand everything 
shows that what Tropical species we have are derivatives from the 
cold climates, and their offshoots. The only cosmopolitan species 
are A. lentiginosus and Nuttallianus whose distribution is mostly 
affected by wind movement. The majority of the species are annuals 
and belong to the higher groups. : 

At the north most of the species are those that belong in the 
Lower Temperate life zone but extend down into the Tropical such 
as A. Episcopus, sabulonum, triquetrus, Preussii, tephrodes, Zionis, 
amphioxys, Arizonicus. 

Along the central floor of the region we find A. aridus, sabulonum, 
various forms of lentiginosus, Mohavensis, Preussii, Panamintensis, 
atratus var., coccineus, tephrodes, albens, acutirostris, dispermus 
and didymocarpus. 

The Mojave region adds A. Vaseyi, limatus. 
The Texan region has leptocarpus, giganteus, Wrightii, Brazoensis, 

Lindheimeri. : 
: The Californian valleys have a peculiar flora due to the proximity 
to the Ocean, mostly forms of the Inflati, though some isolated forms 
occur such as A. tricarinatus an inland form, Antiselli, pychnostachyus 
of the salt marshes and Brauntoni near by, with A. Hornii, The dry 
valleys have capillipes, curvipes Douglasii, leucophyllus, leucopsis, 
maorodon, Miguelensis, oxyphysus, Pomonensis, trichopodus, vestituts 
of the Inflati. The Preussii have oocarpus. The Hamosi have Traskiz, 
Nevinii, didymocarpus, dispermus and nigrescens, 

The Mexican region has Pasqualensis, Pueblze, quinqueflorus, Doug- 
‚lasii, Julianus, leucopsis, Miguelensis, Magdalene, proriferus, vestitus, metanüs, triflorus, circumdatus, reptans, Rosei, Guatamalensis, Anton. 
inus, Orizabæ, orthanthus, Arizonicus, Coahuilæ, Orcuttianus, Fran- 
cisquetensis, leptocarpus, Nuttallianus, nothoxys, Chapalanus, Esper- 
anzæ, ervoides, Greggii, hypoleucus, hypoxylus, Luisianus, parvus, 

-Pringlei, Purpusi, Schaffneri, Saltonis, didymocarpus, Angelinus and 
‘diphacus. Th life zones of half these species are not clearly made 
‘out and may belong higher in the Lower Temperate or even some in 
the Middle Temperate. The forms which occur only on the Lower ‘California coast are Douglasii, Julianus, leucopsis, Magdalene, prori- ferus, vestitus, insularis, metanus, Hornii, cirmumdatus, Orcuttianus, 
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.. BARRIERS, 

It should be borne in mind “hät only the Wasatch,. Uintas and 
Rocky Mountains and southern Arizona floor were above the Ocean ai 
be north in pre-Tertiary times. Then the whole Plateau was ele 
vated: The great Plains emerged. The Navajo. Basin was drained. 
The lofty. plateau of the Great Basin dropped many thousands of feet 
to its present elevation.and all its valleys, drained to the Colorado. 
The ercsion of the Colorado tilted up the southern end of the Great 
Basin till the Colorado drainage ceased and the Basin filled up 

. with two vast lakes, Lahontan on the west and Bonneville on the 
east. The Columbia region was filled by Lake Columbia. 

These facts had an important bearing on the later distribution 

of the flora of the Great Plateau, from the Rockies to the Sierras. 

Toward the close of the Ice age there was easy access of plants 
from the east and west as far south as central Utah along the Uim 
tas, through lakes Bonneville and Lahontan to the Sierras, and 
from the Yellowstone region to the edge of the Columbia lake along 

the present Snake river valley which was an arm of that lake.a$ 

that time, and from there to the Cascades by water transportation 

The Rocky Mountains also at the south swung round by continuous 

flora from New Mexico by the Mogollons to the Kaibab and north 

ward along the Wasatch Plateau to the Bonneville region. It was 

only at the close of the great lakes period that the element of 

barriers became at all effective in stoppage of plant migration. 

LOCAL FLORAS. 

Local flores, a comprehensive name for plant formations, often 

containing many minor plant formations, are caused by barriers 

which may be temperature, humidity, alkalinity, acidity, light or 

soil, or mountain chains, wind movements and the like. 

In 1895 I published in my plant schedules a complete list of 

these local floral regions in all the life zones, of the Great Plateau. 

As I have stated humidity is the greatest factor in determining 

plant formations and local floras. 

The Great Plateau is readily divisible into four well marked 

groups. The Rocky Mountain region which extends from Santa Fe 

. New Mexico along the Atlantic watershed to the far north; The Paci- 

fic slope region extending from Central Montana westward and 

.gouthward to the Ocean and the Mogollons; the Pacific Coast region 

from San Francisco southward; The Albuquerque and the Arizona-Mexi- 

can plateau region from the lower Colorado to Texas and southward. 

The first is a region of spring and early summer rains, the sodded 

area, and extends to the Atlantic. The second is the region of win- 

- ter rains and midsummer. showers or none, the sodless region, 

The fourth is the region of fall and late summer rains. © The third 

is the region cf winter rains, All these general floras are remarkably 

‘distinct. 
Fach one of these grand divisions is readily separable into 

"subdivisions according to conditions. 

I will take up a few of the more important here. 

The Navajo Basin is the most unique of all local floras. It was 

‘the floor of a very salt inland sea in the Jurassic which became less 

‘salt in the Cretaceous period. Upon it vast sandstones were laid 

down, and upon these vast clay beds. This Basin is formed by the 

watershed of the upper Colorado from the Grand Canon north. It 

really includes the Green River Basin of Wyoming which is cut 

eff from it by the Uinta Mountains, but which I keep distinct for 
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climatological reasons. 
The rapid erosion of the Colorado river and its two confluents 

the Grand and Green have left: precipitous walls about 2000 feet 
high on the west and north and east, and on the south high dome like 
uplifts and great box canons, The floor of the basin is from 4000 
to 5000 feet elevation, the western crest 8000 feet, the north 12000 
feet, the east 10000 feet, while the south exclusive of the canons is 
5000 to 6000 feet. The great barriers effectually cut off moisture, 

from almost any region and the rainfall is little over 4 inches per 
annum, while the relative humidity is often 10 per cent. There are. 
a few summer showers and there is some. snow in the winter or an 

occasional shower. The annual temperature runs from about 49 de . 

grees at the north to nearly. 60 degrees at the south. There is rare- ̀  

ly a foot of snow at any one time at the north and none at any 

time at the south. There are heavy spring frosts at the north, and 

no permanent winter snow cover. "The soil from the center north- 

ward and westward is a loose and highly alkaline gray clay. South 

of the center it is all a light and deep red sand, carrying much alkali. 

The low rainfall and humidity makes it seem like an absolute desert. 

It is the nearest to it of any region in [the west except the salt area 

forty miles wide west of Great Salt Lake. This region is traversed 

by the Grand, Green, Duchesne, Fremont, San Rafael, Dolores and 

San Juan rivers, all of which canon more or less below the floor, 
Wherever the waters can be taken out upon the land the soil be- 

comes very fertile after about three years’ leaching of the alkali. 

The floor of the region is covered by the Lower Temperate flora; 

the deep canons from the head of the Colorado down by the Tropi- 

cal. The high walls have the Middle Temperate. The Astragaline 

flora is unique. On the clay plains and particularly along little 

draws A. asclepiadoides stands erect mostly singly or in twos from 
a deep tap root, with its large shiny leaves, and having almost exactly 

. the habit of Asclepias crytoceras, but. more erect, which grows in 

the same region. A. ampullarius has much the same: habit farther 

south. The coarse and tufted A. Pattersoni grows much the same but 
prefers bottoms. A. sabulosus a close relative of Pattersoni grows 
where alkali seeps out of stiff slopes. A. Haydenianus grows around 

irrigation ditches and along trails as if an immigrant «but appears 

mcre at home on the edges of oak brush higher up. On gentle 

‘slopes and where there is a little sand mixed in.A. confertiflorus grows 

in small tufts, and where there is more sand. A.: argillosus grows 
along with it with much the same habit. Along the ridges where 

there is more or less loose sandstone rock A. Preussii grows: singly 
or nearly so. -On the ridges themselves the variety Eastwood 
grows with tufted habit and low.: In the crevices of flat or gently 
sloping ‘sandstones masses A. desperatus is at home. . In the loose 

sand along the bottoms and in gulehes A. pubentissimus grows 

singly and flat on the ground as a winter annual. In the canons 

in sand A. Moencoppensis is local and rare. On open sand stretches 
and in drifting sand A. pictus is scattered here and there. The 
densely tufted A. Episcopus prefers sand with rock close below, and A. 
Woodruffi prefers sand dunes, with its innumerable wiry stems and 
masses of purple bloom. A. montanus sometimes grows from crev- 

ices of hot rocks. A. Coltoni abounds on gravelly mesas among the . 
pinons and sometimes on the rocks. A. detritalis grows in gravelly . 
draws near Theodore. A. lutosus is found in tight crevices on bare | `. 
rocks near Dragon. A. junceus grows on gravelly mesas as. does A. 
Wingatensis. A. sesquiflorus grows in mats in the wide. ‚erevices . " 
of hot sandstones at Kanab.  Brandegei and straturensis grow. ¿in iem 

1 E, u 
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the shade of oak brush, the former also in abandoned fields, A simplieifolius is rare on bare mesas at the north. A. Geyeri and 
lentiginosis are scattered over the sandy plains. A. subcinereus' 
replaces pictus at the south, A. megacarpus is rare along the high 
draws and in the edge of the oak zone in very barren clay. A, am- 
phioxys is frequent over the sandy plains, as is A. pygmeus at the north. A. cymboides and Musiniensis frequent the gravelly mesas. 
A. Utahensis and Purshii are rare higher up, in the gravel. A. 
scopulorum occurs in the oak brush. A. debilis grows in high mea- 
does as does A. argophyllus. A. lonchocarpus grows on alkaline and 
sandy flats and slopes. The unvsnal spruce zone species occur on 
the high peaks bnt they are not distinctive. The effect of barriers 
is such that the whole flora is very peculiar, Very few species ex- 
tend over to the Rio Grande drainage beyond the San Juan. A. as- 
clepiadoides, Coltoni, lonchocarpus, Megacarpus and Hayden- 
lanus pass over the Wasatch Plateau into the edge of the Great Basin, 
Only A. Geyeri and lentiginosus are of general distribution, caused 
evidently by winds from up the Colorado, A few species come in 
from the north around the Uintas such ag confertiflorus, pygmzus 
and simplicifolius, but only the latter is a real immigrant as the 
others have migrated out rather than in. A. calycosus has come in 
from the Great Basin. A. tenellus has come down from the high 
peaks. A. Utahensis and Purshii are evidently immigrants, as is A. 
argophyllus. It is interesting to note the effects of certain ecolo- 
gical factors on the development of certain species . Astragalus de- 
speratus is normally a densely tufted plant from a woody crown and 
about six inches. high, with long leaves and many leaflets and long 
peduncles having many densely racemose flowers about 1 cm. long. 
This is when it grows in wide crevices in the sandstone rocks. When 
it grows in loose sand areas on the rocks and near them it is 
much the same but mostly prostrate in mats. When growing 
in tight and narrow crevices which is the common state on bare rocky 
knolls or eroded and gently sloping rocks it is reduced to a rosette . 
often only % inch wide with short leaves and few leaflets and short 
peduncles with only a flower or two and ä single mottled pod. The 
flowers are then hardly larger than A. montanus and broad, and the 
general appearance is that of the tegetarius variety, the whole closely 
resembling A. humillimus but with few stems and not densely matted 

-in broad mats. 
On the Tropical part of the Navajo Basin annual Inflati come in, on 

. the sandy stretches. 
This Basin belongs in the second grand division. * 3 
The Green River Basin of Wyoming is a little area with th 

same badland soil as the upper Navajo Basin, but is far colder, Its 
flora is peculiar, with several distinct forms, but in Astragali is 
not worth mentioning except one form, A. Grayi, a derivative from A. 

` pectinatus. . Its climate is a mixture of the Atlantic and Pacific hu- 
midity and rainfall. 

The northern Plains region has a meager Astragaline flora, be- 
longs to the first grand division and is caused chiefly by wind movement and the low rainfall and temperature of the trough along 
the east base of the Rockies. : ` 

. The Columbia Basin is an interesting group of the Pacific grand 
division of floras. Its factors are mountain isolation, snow cover 
except in the center in winter, rather high spring humidity continuing 
more or less through the summer, and almost total absence of sum- 
mer rains. This insures a copious spring flora, and a conspicuous 
grass cover but no sod. There is a limited alkaline area in narrow 
stretches where few peculiar Podo-sclerocarpi flourish. The grass 
region supports the Collini and Reventi-Arrecti, and some Argo- 
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pbylli and Homalobi. E 
The Oregon-Washington coast region is a normally forested area 

with ro distincitve flora and no Astragaline importance, 
The Siskiyou region of southern Oregon is a very small and iso: 

lated area caused by barriers and rather low humidity but not worth 

any special treatment here. 
The Great Basin region belongs with the Pacific group and is 

easily separated into tbe Bonneville and Lahontan, or the eastern and 

western part, embracing the area that does not drain to the Colorado 

or the Columbia. It is a high plateau region with parallel mountain 

r?nges about a mile high every twenty miles and running north 

and south, bounded on the north by the low sagebrush and juniper 

hills of the Columbia drainage, on the east by the lofty Wasatch 

range and its Wasatch Plateau extension at the south, on the south 

by no barriers but the Tropical climate of the Colorado and on the 

west by the Sierras, The flora is quite different from other regions. 

There is much intergrading at the north, some at the east and west 

end little at the south. 
The annual temperature ranges from 53 degrees to 50 degrees 

on the floor, the humidity from 25 per cent to 49 per cent. and rainfall 
from 6 to 13 inches on the floor. The soil is gravelly, with very 

little sand, and there are wide areas in the centers of the valleys with 

elkaline clays. There is no river system except the Humboldt on 
the west and the Jordan, Sevier, and the Bear on the east. It is a re- 
gion of seattered springs and short sinking streams. The upper Snake 
river region has much in common with the Great Basin but really be- 
longs in the Columbia drainage. . Its flora has a few peculiarities, 

The Bonneville section is characterized in its Astragaline flora by 
ine great development of the Argophylli, to which its soil and ele- 
vation are peculiarly adapted. The alkaline areas have few snecies 
A. Toanus being about the only peculiar species, though A. tetrap- 
terus grows where there is a little alkali. A. Wardii and serpens 
are other peculiar species of the Sevier region. The Lahontan sec- 
tion is characterized by an excessive development of the Podo-sclero- 
carpi in the alkaline part, such as A. Serenoi, a canonis, pterocarpus, 
Casei: the Malaci occur on the gravelly mesas, also Anlersoni, Gib- 
bsii, etc. 

The Mojave-Cclorado river region from Springdale Utah to the 
Sierras and southward to Mexico contains a peculiar flora, with many 
local branches and yet all are connecied in a general whole hard to 
separate. The region is one of great temperature and mininum hu- 
midity and almost no rainfall. Its flora appears only in the spring 
and often for years at a time does not develop at all worth mention. 
Each subdivision of the region has a few. pralongus, forms of Jenti- 
ginosus and amphioxys, Laynez, Zionis, remulcus. The Amargosa 
Desert-Death Valley region has A. Mohavensis, albens, Panamintensis, 
triquetrus, acutirostris. The Mojave-Salton Sink region has A. lima- 
tus, Vaseyi, aridus, Thurberi, Palmeri, ete. The soil of this region 
is almost wholly sand, There are many forms of A. lentiginosus, an 
other more widely distributed species. 

The Arizona-New Mexican floor has a similar climate to the above 
but very different in the summer and fall rains which clothe the 
plains with verdure. Many species of Astragalus grow there, but 
few are local. We have A. nothoxys, Arizonicus, tephrodes, ete, The 
soil is mostly sand on the floor and gravel on the slopes. This belongs 
to the fourth grand division. 

The Texan plains belong in the same division of fall rains and 
have a number of peculiar species, mostly annuals, such as A. lepto- 
carpus, Lindheimeri, Brazoensis, reflexus, giganteus, Wrightii, etc. 

. The Mexican Plateau is also a division of fall rains and has in- 
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numerable subdivisions and many peculiar species. There are the 
Chihuahua plains, the Yaqui-Sonora region on the floor, and on the 
high plateaus are many valleys and mountain ranges with interest- 
ing floras. The most important are Sierra Madre plateau, the Coa- 
huila ranges, the Mt. Colima region, the Valley of Mexico and simi- 
lar valleys of central Mexico, Popocatapetl, the San Luis Potosi re- 
gion, the Lake Chapala region, and others. 

Passing from the floor of the Great Plateau we find far less 
species differentiation, but almost every range of mountains has a' 
distinctive flora more or less separate from any other. The Colora- 
do Rocky Mountains are interesting and include the Yellowstone on 
the north and New Mexican on the South to Santa Fe. There is the 
Glacier Park region of Montana, the Blue Mountains of Oregon, the 
Sawtooth and Bitterroots of Idaho and Montana, the Wasatch and 
Uintas of Utah, the Deep Creek in western Utah, the Schell Creeks 
and Clover mountains of eastern Nevada and the West Humboldts 
of western Nevada, and also the Malheur range, the Pioche region, 
the Charleston peaks, the Funeral and Panamint mountains, the Pro- 
vidence range, the White mountains of California, the Cascades, the 
Coast range, the Sierras, the San Bernardinos, the San Jacintos, San 
Pedro Martir, Mogollons, Sandias. Catalinas, Santa Ritas, Chiricahuas, 
Huachucas, Floritas, and several ranges in western Texas, It would 
be too tedious to go into the floras of each, and in addition they are 
only local and feather into the adjoining regions. 

The distribution of Astragalus at the far north has nothing 
of importance. A few species range throughout the forest region to 
the tundras of the Arctic. There are no distinct floral regions worthy 
of note beyond the Saskatchewan, nor has the Atlantic region any 
significance beyond the usual life zone limits. The peaks of New Eng- 
land have a few alpine and high latitude species. 
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LIST OF SPECIES BY LIFE ZONES AND LOCAL FLORAS. 

UPPER TEMPERATE LIFE ZONE. 

ALPINE AND ARCTIC. 

ARCTIC 

Debiles. 

Polaris. 
Yukonensis. 

Inflati, 
Gormani, 

Alpini. 
andinus. 

Labradoricus, 
Americanus. 

Alpinus 

ALPINE IN BRIT- 
ISH AMERICA. 

Homalobi. 
campestris 

Debiles. 
Bourgovii, 

Alpini. 
andinus. 

Labradoricus. 
aboriginum. 

ALPINE ATLAN- 
TIC. 

Alpini, 
Labradoricus. 

COLORADO-YEL- 
LOWSTONE. 

Homalobi. 
campestris. 
montanus. 

Alpini. 
andinus. 
Labradoricus. 

UINTA. 

Homalobi. 
campestris. 
montanus, 

Alpini. 
andinus. 

WASATCH. 

Homalobi. 
campestris. 
montanus. 

Alpini. 
andinus. 

Inflati. 
serpens. 

EAST HUMBOLDT. 

Homalobi. 

montanus, 

Alpini. 
Labradoricus. 
aboriginum. 

BLUE MOUNTAINS 

Homalobi. 
campestris. 
montanus. 

MOGOLLONS. 

Homalobi. 
campestris. 
montanus, 

SIERRAS, 

Homalobi. 
campestris. 
montanus, 

Inflati. 
Hookerianus. 

Alpini. 
andinus, . 



BRITISH AMERI- 
CAN. 

Homalobi, 
campestris. 
tenellus. 

Debiles. 
Bourgovii, 
debilis. 

Inflati 
paueiflorus, 

Alpini, 
andinus. 
aboriginum. 
elegans, 
Americanus. 

Hypoglottides. 
agrestis. 

COLORADO-YEL- 
LOWSTONE. 
Homafobi. 
campestris. 

montanus. 

tenellus. 

Debiles. 
debilis. 
leptaleus. 

Inflati. 
pauciflorus, 

Alpinı. 
andinus, 

aboriginum. 
elegans, 
Americanus. 

Hypogiottides. 
agrestis. 

Strigulosi. 
platytropis. 

TINTA. 

Homalobi. 
montanus. 
campestris. 
tenellus. 

Alpint, 
andinus. 

Hypoglottides, 
agrestis, 
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SPRUCE ZONE, 

WASATCH. CASCADE-OLYM- 
Homalobi. PICS. 
campestris. Homalobi. 
montanus, campestris, 
Mtem tenellus. 

pini, Al inl : pini, 
ü percent andinus. 
ypoglottides. r 
agrestis. dist on i 

ottoni. 

NEW ENGLAND. Hypoglottides, 
Alpini agrestis. 

andinus, _ SIERRAS. 
Labraaoricus. Homalobi. 

2 campestris. 
EAST HUM- tenellus. 

BOLDTS. Inflati. 
Homalobi. . Hookerianus. 

campestris. Reventi-Arrecti, 
montanus, Bolanderi. 
teneilus, Hypoglotitdes 

ael agrestis, 
andinus. 

Labradoricus. TEN — : inze. 
aboriginum. Strigulosi 

H ei bib uer platytropis, 

Striguiosi, NEW MEXICAN 
platytropis. Homalobi. 

campestris, 
BLUE MOUNTAINS tenellus. 

Homalobi. TEE 
campestris. = eve 
montanus, Hypoglottides. 
tenelius. agrestis. 

Debiles. — MOGOLLOIS. Bourgovii, 
debilis. Homalobi. 

Alpini. tenellus, 

andinus. Hypogiottides. 
aboriginum, agrestis, 

Hypoglottides, 
agrestis. 



MIDDLE TEMPERATE LIFE ZONE. 

ATLANTIC SLOPE DIVISION. 

EASTERN STATES. Triphylli. 

Uliginosi, 
Canadensis, 
neglectus. 

Argophyili. 
Missouriensis, 

Sarcocarpi. 
crassicarpus. 
Plattensis. 

COLORADO-MON- 
TANA PLAINS. 

Homatoni. 

montanus, 

simplicifolius. 
sericoleucus, 
campestris, 

: junceus. 
tenellus. 

UINTA. 
Homalobi. 

simplicifolius. 
sericoleucus, 
montanus. 
junceus, 

Debiles. . 
debilis, 

Triphyili. 
triphyllus, 

Inflati, 
jejunus, 
megacarpus. 

Uliginosi. 
Canadensis, 

Hypogrottides. 
agrestis, 

Argophylli. 
argophyllus, 
Utanensis. 
Purshii. 

triphyllus. 

hyatinus, 

Debiles. 

Bourgovii, 
debilis, 
leptaleus, 

Inflati. 
pauciflorus. . 
miser, 

Alpini. 
aboriginum, 

Lotiflori. 
lotiflorus. 

Podo-Sclerocarpi. 
pectinatus, 

Uliginosi, 
Canadensisi. 

Hypoglottides. 
agrestis, 
nitidus. 

Pacific Slope Division. 

Podo-Sclerocarpi. 
Gaicgiformes, 
Drummondii. 
scopulorum. 

WASATCH. 
Homalobi. 

Grayi, 
campestris. 
junceus, 
montanus. 
tenellus, 
humrstratus. 

Debtres. 
debilis, 

Inflati, 

serpens. 
oocarpus, 
megacarpus. 

Uliginosi, 
Canadensis, 

Flexuosi, 
flexuosus. 

parviflorus. 

Argophylli. 
cibarius. 
Missouriensis. 
Parryi. 
Shortianus, 

Sarcocarpi. 
crassicarpus, 

Striguiosi, 
platytropis, 

Bisu*cati. 
bisulcatus. 

Galegiformes, 
Drummondii. 
racemosus. 

Sparsiflori, 
sparsiflorus. 

Argophylli. 
argophyllus. 
Utahensis. 
Purshi, 
cibarius, 

Galegiformes. 
Drummondii. 

. Scopulorum. 

BOLDTS. 
. Homalobi. 
;, junceus. 

. Tenellus, 

Uliginosi, 
_,, Canadensis. 

.. Hypoglottides. 
. agrestis. 

Argopnylli. 
. Utahensis, 
cibartus, 
Purshii. 
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MIDDLE TEMPERATE LIFE ZONE. 

EAST HUM- 
BOLDTS. 

Strigulosi. 
platytropis. 

Hamosı. 
calycosus, 

COLUMBIA 
BASIN. 

Homalobi. 
campestris. 
montanus. 
stenophyllus. 
tenellus. 
tegetarioides. 

Debiles. 

debilis. 
Bourgovii. 

Inflati. 
Craigi. 
miser. 

pauciflorus. 
lentiginosus. 
Cusickii. 
diurnus, 

Beckwithii. 

Collini, 
collinus. 
Tweedyi. 

Gibbsii. 
speirocarpus. 
Alvordensis, 

Pacific Slope Division. 

Reventi-Arrecti, 
arrectus. 

adanus, 

reventus. 

vallaris. 

Uliginosi. 
Canadensis, 
terminalis, 

Oreganus, 

Hyp@gloittides. 
agrestis. 

nitidus. 

Chzetodontes, 
Spaldingii. 

Lyallii. 
Argophyili. 
argophyllus. 

inflexus, 

cibarius. 

Uianensis. 

Pursh:i. 

Atrati. 

atratus. 

Salmonis. 

Malaci. 

malacus. 

Hamosi. 

Mulforde. 
Artnuri. 
Howellii, 
drepanolobus, 

Sarcocarpi. 
crassicarpus. 

Bisulcati. 
bisulcatus. 

SIERRAS. 

Homalobi. 
Californicus. 
inversus. 

stenophyllus. 

Inflati. 
Hookerianus. 

Reventi-Arrecti. 
Bolanderi. 

Hypoglottides. 
agrestis. 

Chaetodontes, 
Austinae, 

Argophylli. 
Webberi. 
iodanthus. 
Purshii, 

Hamosi. 
sylvaticus, 

Congdoni. 
Andersoni, 

Inflati. 

lentiginosus, 

Strigulosi. 
platytropis. 

Uliginosi. 
Canadensis, 

Malaci, 
malacus, 

Micranthi. 

: Lemmoni. 
lentiformis. 

ARIZONA-MEXICAN DIVISION. 

MOGOLLONS. 

Homalobi. 
humillimus. 
humistratus. 
montanus. 

Flexuosi. 
gracilentus. 
Fendleri. 
Sileranus. 

Argophylli. 
pephragmenus. 
castanaeformis. 

Mollissimi. 
mollissimus, 
Bigevoii. 
Phoenicis. 

CATALINAS. 

Homalobi, 
humistratus. 

Micranthi. 
Hartwegi. 

MEXICAN PLAT- 
EAT. 

Strigulosi. 
Guatamelensís. 

Painteri. 
Tolucanus. 
strigulosus. 

Hamosi. 
Seatoni. 

Micranthi. 
Hartwegi. e? 
militaris. - Bine 
etc. 
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LOWER TEMPERATE LIFE ZONE. 

ATLANTIC SLOPE DIVISION. 

“MISSISSIPPI . 
| VALLEY. . 

Sarcocarpi. 
Plattensis, 

Mexicanus. 

Tenesseensis. 

Sparsiflori. 
villosus. 

Obcordatus. 

NAVAJO BASIN. 
Homalobi. 

simplicifolius. 
montanus. 
detritalis, 
Coloni. . 
Wingatensis. 
Duchesnensis. 
Episcopus. 
Woodruffi. 
junceus. 

" Kaibensis. 
lancearíus, 
sesquiflorus. 
"Woodruffi, 

Inflati. 
Geyeri. 
lentiginosus. 
pictus. 

‘subcinereus, 
lutosus. 

pubentissimus. 
sabulonum. 

- Wardi: 

. Leptocarpi. 
distortus. 

„„glaber. 

PLAINS. 

Molliss:mi. 

anisus. 

mollissimus. 

Bigelovii. 

Sarcocarpi. 
Plattensis. 

Pacific Slope Division. 

Strigulosi, 
Brandegei. 
straturensis. 

Podo-sclerocarpi. 
Rafaelensis. 

Argophylli. 
amphioxys. 
cymboides. 

Musiniensi. 

pygmæus. 
Utahensis. 

desperatus, . 

Mollissimi. 
Bigelvoii. 

: Ocreati. 
argillosus. 

confertiflorus. 
Moc=coppensis, 

sophoroides. 

Bisulcati. 

Haydenianus, 
Osterhouti. 

 Lonchocarpi, 
lonchocarpus. - 

Hamosi. 
calycosus. | 

GREEN RIVER 

Argophylti. 
Shortlanus. |: 
amphioxys. < 

Feensís. 

Flexuosi. . 
flexuosus. 
gracilentus. 

Lotiflori. 
lotiflorus. 

inflati. 

Geyeri, 
lentiginosus. 
megacarpus. 

Podo-sclerocarpi. 
Grayi. 

Argophylli. 
argophyllus. 
Utahensis. 
cibarius, 

pygmzaeus. 

Ocreati, 
confertiflorus, 

Hamosi. 
calycosus. 

GREAT BASIN. 
Homalobi. 

montanus. 

stenophyllus. 
Cottonr, 
porrectus. 

Inflati. . 
pictus. 

Wardi. 
: Geyeri. 

lentiginosus. 
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s LOWER TEMPERATE LIFE ZONE. 

Podo-sclerocarpi. 
canonis. 
Serenoi, 
Toanus, 

pterocarpus. 
tetraptirus. 
Casei. 

Collini. 
Gibbsii. 

Preusii, 
Pattersoni. 

Reventi-Arrecti. 
arrectus, 

Uliginosi. 
Canadensis. 

Atrati, 
atratus, 
Ibapensis. 
Obscurus. 

Flexuosi. 
pinonis. 

Argophylli. 
argophyllus. 
cibarius, 
Eurekensis. 
iodanthus. 
Newberryi. 
Purshii. 
Utahensis. 

Malaci, 
malacus. 
Laynez. 

Mollissimi. 
Biglevoii. 

Bisulcati. 
Haydenianus. 

Lonchocarpi. 
lonchocarpus. 

Hamosi, 
Andersoni. 
calycosus. 
sylvaticus, 

COLUMBIA BASIN. 
Homalobi. 

junceus. 
stenophyllus. 

inflati. 
Geyeri. 
lentiginosus. 

Pacific Slope Division. 

Collini. Malaci. 
Alvordensis. Laynez. 
collinus. ensiformis. 
Gibbsit. Lonchocarpi. 
speirocarpus. lonchocarpus. 

Podo-sclerocarpi. Hamosi. 
sclerocarpus. calycosus, 

Atrati. Leptocarpi. 
atratus. Nuttallianus. 

Argophylli. 

inflexus. Homalobi. 
Purshii, humistratus. 

Malaci. junceus. 
succumbens. Wingatensis, 

SIERRAS. Inflati 
allochorus. 

Homalobi. megacarpus. 
stenophyllus. oophorus, 

Inflati. subcinereus, 
lentiginosus. Thurberi. 
oocarpus. triflorus. 

Podo-sclerocarpi. Uliginosi. : 

bicristatus. Canadensis. 
pachypus. Moli:ssimi. 

Preussii. Bigelovii. 
Preussii. Humboldtii. 

: Mathewsii. 
A 5 mollissimus. 
Hamoa Phoenicis. 

Argophylli. Andersoni. 4 
ari amphioxys. Bernardinus. ArrOplritoR 

COLORADO RIVER  Newberryi. 
DEATH VALLEY.  Lotifiori. 

accumbens. 

goin Ocreati. 
w Moencoppensis. 

lentiginosus, sophoroides. 
reg troglodytes. 

sabulonum. Han:zsi. 
i calycosus, 

P — Arizonicus. 
: Strigulosi. 

Podo-sclerocarpi. gues t strigulosus, 
tetrapterus. straturensis. 

Argophylli. recurvus. 
amphioxys. Inyoensis, 
coccineus. 
funereus. 

remuleus. 
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LOWER TEMPERATE LIFE ZONE. 

ARIZONA-MEXICAN DIVISION. 

RIO GRANDE VAL. 
LEY. 

Homalobi. 
humistratus, 
montanus, 

Inflati. 
lentiginosus. 
pictus, 

subcinereus. 
triflorus. 

Argophylli. 
amphioxys. 
Feensis. 
Shortianus. 

Galegiformes. 
racemosus. 

Bisulcati. 
oocalycis. 

Uliginosi. 
Canadensis. 

Mollissimi. 
moitissimus, 
Bigelovii. 

Strigulosi. 
Cobrensis 

BOUTHERN 
ARIZONA. 

Homalobi. 
humistratus. 

Gilensis. 

Inflati. 

Palmeri, 
Thurberi, 

Strigulosi. 
strigulosus. 

Mollissimi. 
Bigelovii. 

Humboldtii. 

Micranthi. 

vaccarum. 
Hartwegi. 
hypoxylus. 

Hamosi. 
Arizonicus. 
nothoxys. 

Didymocarpi. 

SIERRA MADRE 
AND SOUTH 
Inflati, 
scalaris, 

Strigulosi. 
strigulosi. 

Mollissimi, 
Bigelovii. 
Humboldtii. 

Galegırormes. 
racemosus. 

Micranthi. 
Goldmani. 
vaccarum, 
Hartwegi. 
militaris. 
Purpusi. 
Greggii. 
Pringlei, 
parvus, 
Esperanzae. 
Chapalanus. 
hypoxylus. 
Saxonis, 
hypoleucus. 
Seatoni. 
oxyrhynchus. 

diphacus, 
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TROPICAL LIFE ZONE. 

l 
PACIFIC COAST DIVISION. 

Homalobi, 
Antiselli, 

Inflati. 
capillipes. 
curtipes. 
Douglasii. 

` Hornii. 
leucopnyllus, 
leucopsis., | 
macrodon. 
oxyphysus. 

CALIFORNIA 
INTERIOR 

Inflati. 

lentiginosus. 
Douglasii. 
Hornii, 
macrodon. 

vestitus, 

Hamosi, : 
tricarinatus, 
Bernärdinus, 

Leptocarpi. 
Nuttallianus, 
Rattani. 
tener. 

Didymocarpi. 
Breweri. 
didymocarpus. 
dispermus. 
nigrescens. 

ST. GEORGE 
REGION. 

Inflati. 
sabulonum. 
Geyert, 
lentigninosus. 

Lotiffori, 
Mohavensis. 

Preussii, 
Preussii. 
Pattersoni, 

Miguelensis. 
Pomonensis. 
pychnostachyus. 
trichopodus. 
vestitus. 

Cheetodontes. 
Brauntoni. 

Hamosi. 

Traski®. 
Nevinii. 
Bernardinus: 

Pacific Slope Division. 

Argophylli. 
tephrodes, 

Laynese. 

Zionis. 

amphioxys. 

Hamosi. 
Arizonicus. 
triquetrus. 

Leptocarpi. 
Nuttallianus. 

Didymocarpi. 
dispermus. 

DEATH VALLEY 
REGION 

inflati. 
aridus, 

sabulonum. 
lentiginosus. 

Atrati. 
Panamintensis. 

atratus. 

Lotiflori. 
Mohavensis. 

Hamosi. 
albens. 

Leptocarpi. 
Nuttallianus. 

tcutirostris. 

Didymocarpi. 

Didymocarpus, 
diseprmus, 

Leptocarpi. 
tener, 

Micranthi, ? 
Clevelandi, 2 

Didymocarpi. 
didymocarpus, 
dispermus. 
nigrescens, 

Breweri, 

MOJAVE SALTON 

Inflati. 
aridus, 
Vaseyi. 
proriferus. 
sabulonum: 
lentiginosus. 

Lotiflori. — . 
Mohavensis. 

Preussii. 
limatus.: 

Hamosi Loomis 
albense rence 

Leptocarpi. ` 
Nuttallianus. 
acutirostris. 



TROPICAL LIFE ZONE. 

ARIZONA-MEXICAN DIVISION. 

GILA REGION. 

Inflati. 
playanus. 

triflorus. 
lentiginosus. 

Leptocarpi. 
Nuttallianus. 

Didymocarpi. 
didymocarpus. 
dispermus, 

TEXAN REGION. 
Mollissimi, 

giganteus. 
Leptocarpi. 

Nuttallianus. 
leptocarpus. 
Lindheimeri. 
Wrightii. 

Didymocarpi. 
Brazoensis, 
reflexus, 

MEXICAN. 

Homalobi. 
pasqualensis, 
Puebla. 
quinqueflorus. 

Inflati. 
Douglasii, 
Julianus. 

lentiginosus. 
leucopsis. 
Magdalene. 
proriferus.: 
vestitus. 
Hornii. 
insuaris. 
triflorus. 

Lotiflori, 
circumdatus. 

Strigulosi. 
reptans. 

Rosei, 
Guatamalensis, 

Flexuosi. 
Antoninus. 

Mollissimi. 
giganteus, 
Humboldtii. 
mollissimus. 
Orizabe. 
Oranthus. 

Galegiformes. 
racemosus. 

Hamosi. 
Arizonicus. 
Coahuila. 
Greggii. 
Orcuttianus. 

Leptocarpi. 
leptocarpus. 
Linnheimeri. 

Nuttallianus. 
nothoxys, 
Francisquetenais. 

Micranthi. 
ervoides. 

Luisianus. 
Purpusi. 
Didymocarpi. 
Angelinus. 

diphacus. 
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EFFECTS OF CERTAIN ECOLOGICAL FACTORS 

Certain ecological factors can exist only under certain cgn- 
ditions. 

Acidity of the soil is possible only in cool regions where the 
vegetable humus is very dense, and where the 'humidity is great 
and the seasons short and sunshine below normal so far as the 
Astragaline flora is concerned. The species do not grow under 
acid ‘tropical conditions, so far as known. This therefore confines 
such species to the upper life zones in forests and meadows. These 
species have slender stems and delicate thin leaves, slender petioles 
and peduncles and delicate flowers nearly always purple, and seldom 
large. The pods are uniformly thin and mostly inflated. All the 
species are perennial with interlaced roots or root crowns and 
mostly woody crowns. 

Alkaline soil is possible only in regions of low humidity, rain- 
fall, and higher temperature and excessive sunshine. Such plants 
then always grow in the open and mostly on the floor of valleys 
having no outlets or poor drainage, or on clayey slopes where alka- 
lies are leaching out of saline formations. This is very common in 
the Great Basin and around the extensive clay deposits of the Ter- 
tiary, Cretaceous and Jurassic formations. It also is local through- 
out the floor of the Tropical life zone. The character of the alkali has 
much to do with the vegetation. About % of 1 per cent active alka- 
lies (carbonates of sodium and potassium) prohibit all growth, 
while 1.5 per cent of neutral alkalies (sulphates and chlorides of 
sodium and potassium) only are prohibitive. The Navajo Basin con- 
tains more carbonates, and the Great Basin more chlorides and sul- 
phates. 

The almost uniform effect of alkalies in Astragali is to thicken the 
stems, leaves and flowers, making them coarser, succulent and taller, 
and reduces the pubescence, but the relative quantity of moisture has 
a marked effect as in all plants elsewhere. The tendency is also 
for the flowers to be white and large, Typical alkaline species 
of the Navajo Basin are A. asclepiadoides, Pattersoni, and sabulo- 

sus, and probably ampullarius. Thees all have flat and ample 

leaf surface. Similar plants of the Mojave-Colorado river region 

are A. limatus and Preussii, with flat leaf surfaces, but purple flow- 

‘ers. The Great Basin species where the neutral alkalies are the 

More abundant are A. Pattersoni but with reduced leaf surfaces, but 

the typical species A. Toanus, Serenoi, canonis, tetrapterus, all 

have greatly reduced leaf surfaces, the leaflets mostly reduced to 

phyllodia and the stems, petioles and peduncles performing the 

function of leaves but the plants are tall or long as in the other, 

the flowers are purple, the pubescence is ashy and sparse. On 

the other hand the Homalobi of the Navajo Basin which grow in 

soil always somewhat alkaline all have the  phyllodia-ike 

leaves of the Podo-sclerocarpi. Such species are A. Episcopus, Wood- 

ruffi, pictus. They have no corresponding species in the Great Basin. 
The Ocreati of the Navajo Basin develop narrower and more folded 
and more hairy leaves as the sand in the soil increases and the 
alkali decreases, such species are A. confertiflorus, agrillosus and 
Moencoppensis. This follows the general rule, The normal rainfall 
of the Great Basin is twice that of the Navajo; the normal tem- 

perature 2 to4 degrees less. Strongly alkaline places in the Tropical 
life zone rarely have perennial species of Astragalus, Generally = 
such species are annuals whose roots do not penetrate the surface 
sands, far, and so the effects of alkalies are not so evident, = 

I E 
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The effects of humidity, other things being the same are shown 
in the Columbia Basin, As we approach the Columbia Basin there 
is a marked increase in spring and summer humidity though there is 
less summer rainfall. The winter snows are deeper and the snow 
cover is permanent through most of the region in the winter months, 
which is a great protection to the vegetation. There is less alkali. 
The species of Astragalus become more slender and with more woody 
roots. The Revénti-Arrecti and Collini prevail; there are some 
Atrati, some Homalobi, and Podo-sclerocarpi, and a number of Argo- 
phylli. No species have phyllodia-like leaves, few have broad leaflets 
and most of these are folded and pubescent. The speties are almost 
exclusively perennial. It is a region of abundant spring flora, par- 
ticularly grasses, 

The northern Plains along the trough of slight rainfall caused by 
the Rockies has a humidity a little higher than the Coumbia Basin 
and is wind swept throughout the year, and with a low temperature 
There is a permanent snow cover except where elevations catch the 
wind. There is a little alkali. These conditions have produced the 
densely matted Homalobi and Triphylli with their scapose pedun- 
cles hidden among the leaves and their narrow, thick and silvery 
leaves and large and densely imbricated stipules. -It is only in the 
bottoms where the snow cover is not disturbed that the slender and 
variably erect species are found such as the Bisulcati and pectina- 
tus in alkaline places, the slender Homalobi, Debiles and Hypoglot- 
tides. get cgo á 

The interior valley region of California simulates the Arizona- 
Death Valley region in its Tropical climate and extensive annual 
flora, and some species are' common to both regions, but the higher 
humidity and winter rains have greatly increased the species and indi- 
viduals. Here abound the Didymocarpi, and Leptocarpi. The 
salt marshes have the annual A. Hornii and the remarkable perennial 
A. pychnostachyus. . It is a notic&able fact that nearly all Californian 
Astragali have short pubescencé closely appressed.’ da E 

The Coast region of California has a remarkable development 
of the Inflati, along with a few  Hamosi, in addition to the 
annuals of the interior region. Its chief characteristics are high 
temperature, high humidity (due to fogs) and no rainfall except in 
winter. We therefore find no species with phyllodia, or stems with 
leaf functions, There is a large development of: leaf surface with 
folded leaflets and slender stems. The Argophylli are mostly absent, 
and the Homalobi scarce, as are most other groups. © ° > | 

In the Sierra region the Astragali are scarce in the forested- 
area. At the north A. aecidens is found among the bushes, and, 
Californicus and inversus among the yellow pines. Higher up we. 
find A. Cohgdoni, Bolanderi and Hookerianus, mostly: farther: south, . 
but the soil is a very granular granite and not adapted to any vege- 
tation, and so the general flora is meager. "ick WP 

` The Argophylli, plants of the lower mountain slopes with no per 
manent winter snow cover, with plenty of spring humidity due to. 
rains or melting snows show a curious distribution. Inthe*Columbia — 
region they develop a loose and cottony pubesence, narrow flowers, . and lax stem system. A. inflexus even attempts to become erect. 
The Argophylli are normally c&spitose and prostrate’ species. This 
condition of the Columbia species is manifestly due to higher humidity 
and light soil. As the group extends south along the Sierras in the 
impoverished soil the same species become densely matted and ‘often 
only en inches across, with very short stems, small leaves ánd very 
small flowers and pods. At the foot of the monutains and' out on 

we have the magnificent A. coocineus, and funereus far surpassing’ 
E ote, e * a $ ESA 
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south vary somewhat in the tendency to turn blue. A. coccineus I 
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even A. inflexus in beauty and size and with great flowers and pods, 
and here the Argophylli stop short off. These two species seem wholly 
out of place and yet even extend to the Charleston mountains. One 
would expect here a jump to some other remarkable. allied group . 
but there is none in the whole region. The Malaci are the nearest, * 
and seem like hybrids between this group and the Hamosi. When: we 
follow the Argophylli eastward and then southward we find them 
varying into the pygmeeus-amphioxys group, more adapted io the 
hotter climates, and these seem to have jumped into the Mollissimi at 
the south and the Sarcocarpi at the north and east. The Argophylli 
do not extend much into the regions of permanent snow cover, but 
belong to that trying region of the lower Middle Temperate and 
Lower Temperate where the snow comes and goes, and thaws alter- 
nate with freezes so that all stems persisting over winter must be 
closely protected by matting, by dead leaves and petioles and by 
dense stipules and wool or hair and short internodes. 

The Sarcocarpi have passed up into the region of, permanent 
winter snow cover for the most part at the north and do not show this 
adaptation, but the southern species do. 

The Mollissimi are protected more against heat by their shaggy 
covering, but in the far south A. Humboldtii and others have only ihe 
close silvery pubescence, and even that is often sparse. : 

The effects of heat are best shown in the Tropical life zone where 

plants have been compelled to adopt the most effective system, better 

than phyllodia, the destruction of the perennial root. This requires 
no winter protection, or devices against continued droughts but 

could obtain only where the resting period is one of drought and 

not cold, otherwise the seeds would rot. The annual habit results in 

slender stems, small leaves, flowers and pods, the latter with thin 

walls. For this reason we have the Didymocarpi and Leptocarpi the 

prevailing species, along with a smattering of Inflati, and other 

groups. In the few perennials which persist in favorable places there 

is the same leaf, flower and stem reduction and absence of phyllodia, 

tho'eh here and there a few like pictus and some Homalobi persist. 

The presence of a poison, in most of the species, affecting the 

motor nerves makes the genus of no economic, importance as very 

few are eaten at all by animals, while some species destroy many 

horses and sheep. A. Coltoni is poisonous to hogs in the La Sal 

region of Utah. A. mollissimus is the loco Astragalus of the Plains. 

A. Canadensis has poisoned sheep in Montana. Various forms of A. 

lentiginosus have a bad reputation in southern Utah. No Astragali 

are voluntarily eaten by animals, but in the spring, when animals 

are ravenous for the first green things that come out of the ground 

they will bite at anything and it is at such times that they are poi- 

soned. Once poisoned they get a craving for them and become 
“locoed” (crazy). when the range is all eaten off but these plants 

sheep will eat them rather than starve and it is in this way that they 

get poisoned. 

COLOR OF THE FLOWERS AS REGARDS ALKALINITY : 

Practically all the pink or pink-purple flowers on drying, become — 

bluish, exceptions to this are A. coccineus and sometimes funereus. © 
The reason for this is that the papers in which the plants are dried | 

contain alkali and this neutralizes the acid of the red tints and turns © 

it alkaline which then becomes blue. Whenever this is the case the. 

‘natural color can be restored by moisten'rg the flower by a dilute 

id. As has alrerdy been said the soil of the entire west is alka 
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except regions at the north in meadows and deep forests where there 
is much humus, and at the south only in moist meadows at high eleva- 
tions. There seems to be no causative connection between red- 
tinted flowers and the soil as to acidity or alkalinity in the soil. 
All such flowers at the north turn bluish on drying in ordinary paper. 
The white flowers have less yellow in them at the north. There are 
very few creamed-colored flowers at the north. From southern Idaho 
and Oregon to Mexico the white flowers are never pure white, or 
rarely so in A, Pattersoni, but variably cream-colored but never 
yellow, ‘This indicates alkalinity. The 1cd-tinted species at the 
south vary somewhat in the tendency to turn blue. A. coccineus 
remains bright red on drying, but its nearest relative A. funereus and 
Utahensis either remain red or turn blue on drying which indicates 
acidity in the flowers part of the time. Many of the red tinted flowers 
are brilliant pink, such as A. funereus, Utahensis, Toanus, Woodruffi, 
Preussii, amphioxys, Bigelovii, Zionis, and they all turn bluish-purple 
on drying, and are therefore acid when in bloom and all grow on 
decidedly alkaline soil. Practically all the species of the Arizona- 
Mexican region (mostly Tropical) are either white or dull bluish which 
would indicate an alkaline condition of the soil. The same is mostly 
true cf the California Tropiczl region. On the other hand many species 
cf Astragalus growing in humus and presumably acid soils are bluish 
such as agrestis, crassicarpus, elegans, Bourgovii, argophyllus, sim- 
plicifolius, montanus, debilis, andinus, etc, Iron in the soil seems 
to highten the colors. Lime is almost everywhere at the north as 
limestone, but is at best a neutral alkali and not active as are 
those of the Great Basin and the south, 

TOPOGRAPHY. 

The map published with this shows the topography of the United 
States. The British American portion of North America is the same 
continuation of low elevations on the east, spruce forests of the 
Upper Temperate life zone, to the Arctic. 

The region east of the mountains in Alberta is a continuation of 
the Montana Plains region to the Saskatchewan, thence northward is 
the Spruce region to the Arctic. 

West of the Plains there is a low valley here and there which has 
the Middle Temperate flora, particularly the branches of the Columbia, 
and the Fraser river region. All else is Upper Temperate, with 
the alpine on all the ranges of mountains, 

The Mexican region is a continuation of the Arizona floor at 
about 2000 to 3000 feet altitude nearly to Mexico City. On the western 
edge of the floor about in a line south of Tucson Arizona to Deming 
New Mexico the floor rises into a vast plateau from 6000 to 8000 feet 
altitude and about 30 miles wide and 300 miles long, called the 
Sierra Madre mountains. West of this the country breaks down into. 
immense barrances or canons to the sea and with a Tropical climate. 
This barranca condition of the west slope continues nearly throughout 
Mexico southward at least beyond Colima. East of the Sierra Madre 

. Plateau from the floor of the country rise scattered and low ranges 
of mountains in Coahuila San Luis Potosi etc. to tha Qulf of Mexico 
water shed. This whole region is a very hot and barren country with 
very little rainfall In the Zacatecas region it rises to 8000 feet altitude 

| but with little change in the vegetation, South of Zacatecas it drops 
_ down again and a wide area of desert runs out to Guadalajara. South 
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of this the region is a network of ranges and volcanic peaks where the 
Tropical vegetation reaches 8000 feet altitude, and the peaks sometimes 
reach the Lower Temperate, but rarely they extend higher to the Middle 
Temperate, and only very rarely as on Orizaba, Popocatapetl, and Mt. 
Colima do they reach the alpine. The lowlands about Colima and 
Tampico southward have the dense vegetation and summer rains of 
the humid Tropics. This is about as far as species of Astragalus extend 
except a very few. The plateau floor from Arizona southward is 
Tropical rower California has a low range of mountains the entire 
length but the flora rarely gets up out of the Tropical San Pedro 
Martir is an exception. 

The upper limits of the Tropical in the United States rarely 
reaches 3000 feet altitude. In the Arizona region they are about 4000 
feet, and rise as you go southward. : 

The upper limits of the Lower Temperate life zone reach about 
5000 feet in the Great Basin, but drop to about 1000 feet in the Colum- 
bia Basin. In the south in Arizona they often reach 8000 feet altitude, 

Topographical details can be worked out on the map, and the 
general zonal limits are best seen there, 

NOMENCLATURE. 

It has been my plan to make as few changes in names as possible. 
The Vienna Code has been followed in the main and therefore the 
oldest published name has been retained, except the meaningless 
Astragalus astragalinus, for which I have substituted the A. andinus 
of Nuttall. It is however my judgment that the Grayan method of 

retaining the oldest name in the genus is better and productive of little 
confusion, while the present method produces endless confusion. I 
do not adopt the dictum “Once a synonym always a synonym,” but I 
have used the name of a species even if the same name has been used 
for a species before that was a synonym of some earlier species, or 
belonged to another genus. I have rejected Greene’s substitutes for 
Sheldon’s hybrid names, for the reason that if we reject hybrid names 
we shall have to go much farther back than Sheldon. 

I retain Astragalus for the reason that it is the earliest name and 

the one generally accepted by the botanical World. The fact that 
it is preceded in the Species Plantarum by Phaca should not require the 
rejection of the genus, for the genus was proposed by Tournefort and 
retained by Linnzus in his Systema before Phaca was created. 

Priority is the ony true basis for nomenclatural stability but no 
one however zealous an adherent of this dictum accepts it without 

the narrowest limitations. If we could ever know what was the true 
priority in each case it would require the renaming of almost every 

genus and species in the world as I have already pointed out. This be- 

ing out of the question the next thing is the general consent of botan- 
ists. This has crystallized so that at the present time there is a general 

assent to main points, which is that old names shall not be changed on 
a technicality, and that in other respects 1753 shall be the beginnine 
date of nomenclature. The exceptions of the Vienna Code cover most 

of the desirable reservations from the strict application of priority. 
There should be certain other exceptions of genera. There should 
be the abrogation of the rule about Latin descriptions, and the rejec- 
tion of all genera proposed in early days that were not accompanied  — 
by species. This will rule out the genera of Adanson, Necker, and | 
others, unless they were provided with species by others before any sone 

other generic names were proposed for them. 

zx 



i 

60 

KEYS. 

The keys are constructed in the usual way, and indented in the 

same way. In addition the system of Capital letters in used to pre- 

vent any conffusion (which often occurs in the old way). The letter 

“A” represents the first section of each main group such as the Hom- 

alobi. Each succeeding “A” represents a coorelative section of the 

same group. The letter “B” stands for the first subsection ot A, 

and every other “B” stands in the same relation, and so on with every 

letter used, each one is subsidiary to the letter which precedes it in 

the alphabet. 5A6B3C2D represents the second division of the third 

division 5f the sixth division of the fifth division of the main group. 
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ARTIFICIAL KEY TO ASTRAGALUS GROUPS. 

A. Pods wholly 1-celled and without any intrusion within the 
cell of either suture, but pods may be grooved at either 
suture. 

AB. Pods narrow or small, the cross section not over 4 mm. 
long, neither inflated nor fleshy. 

ABC. Pods narrow, mostly laterally flattened. 
1. Homalobi. 

AB2C. Pods oblong to oval, obcompressed and bisulcate 
ventrally. 

Pods erect and sessile 23. Ocreati 
Pods pendent and stipitate 24. Bisulcati. 

AB3C. Pods short and broad, inclined to be obliquely 
ovate, seldom longer than calyx, mostly rigid. 

Walls rigid, Plants mostly cespitose or acaules- 
cent and densely tufted. 

Flowers not large. 1. Homalobi. 
Flowers large and white. Pods shorter 

than calyx 2. Triphylli. 
Walls not rigid (except in leptaleus). Stems slender 

and weak. 

Annuals A. quinqueflorus. 
Perenníals growing in damp meadows. 3. Debiles. 

A2B. Pods narrow and large, stipitate, mostly curved, not 
inflated, fleshy or with rigid walls, with cross section 
over 4 mm. long. Some forms of A. humistratus might 
come here. 

Flowers ochroleucous with woolly calyx, stubby, many. 
7. Collini. 

Flowers mostly purple, more scattered, without woolly 
calyx. 10. Reventi-Arrecti. 

A3B. Pods broad. narrow in flexuosus. etc.. inclined to be 
inflated and mottled and with short and spreading 
pubescence at least on the leaves, firm but not fleshy, 
Flowers purple and mostly small Stems slender and 
tufted. 17. Flexuosi. 

A4B. Pods broad and very fleshy, or narrowed at tips and 
winged or angled. 8. Podo-sclerocarpi. 

2A. Pods incompletely 2-celled by one or both sutures .. 
reised as a ridge or partial partition within. : 
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2AB. Dorsal suture neither reised nor intruded. Ventral 
suture produced somewhat along the middle. Pods 

inflated and with papery walls (rarely leathery in A. 
lentiginosus) 4, Inflati. 

2A2B. Dorsal suture, either a raised line within or slightly 
produced, the ventral seldom produced. 

2A2BC. Walls almost papery, pods slightly inflated. 

Pods sessile. 5. Sparsiflori. 

Pods stipitate and mostly pendent. 6. Alpini 

2A2B2C. Walls rigid or a little fleshy. Pods mostly 
stipitate. 

Pods ascending to erect, abruptly if at all pointed below. 
10. Reventi-Arrecti. 

Pods pendent, tapering below, explanate with age. 
2. 26. Lonchocarpi. 

2A2B3C. Pods sessile, rarely inflated, oblong to broad- 
ly-ovate, oblique. Dorsal suture a raised line only 
within. Walls variably fleshy, mostly hairy or wool- 
ly without. Flowers purple, rarely white, 
mostly large. Plants caespitose, acaulescent, or 
pulpy with short stems, never erect. 18. Argophylli. 

2A2B4C. Dorsal suture a raised ridge within, Pods 
mostly stipitate, broad to round, inflated, with rigid 
«walls not hairy when mature, variably fleshy. Flow- 
ers large. Stems erect mostly. Leaflets broad. 

9. Preussii. 
3A. Pods wholly or nearly 2-celled by intrusion of sutures. 

3AB. Pods with dorsal suture intruded to or near the mid- 
dle, the ventral not intruded to speak of. 

3ABC. Pods semingly wrong side up by the ventral 
suture being the more arched. 

Pods rigid, rarely fleshy or papery, not inflated, 
` ' mostly pendent, slightly if at all stipitate. 

oblong or narrower, as broad as high. 
= Flower scattered and small. 15. Atrati. 

Flowers large and densely spicate. Pods nearly 
linear. 

Leaflets broad and flat, many 
25. Galegiformes. 

Leaflets very narrow and few. 26. Lonchocarpi. 
. Pods papery, inclined to be a little inflated, stipitate, 

mostly pendent. (A. scopulorum and racemous. ) 
| .16. Strigulosi. 

Pods a little fleshy and inclined to be a little inflated, 
ascending in dense spike on tall stems. Flowers 

- white. : | 11. Uliginosi. 
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3AB2C. Pods with ventral suture not the more 
arched rather fleshy. 

Flowers not small, many. 
Pods erect or ascending. Flowers large. 

Flowers purple. Pods linear to narrowly oblong, 
reniform to elliptical in cross section, nearly 
straight. 19. Malaci. 

Flowers white or cream-colored. Pods curved, 
linear, triquetrous in cross section, smooth. 

20. Succumbens. 
Pods pendulous, narrow. Flowers white or cream- 

colored. 

Pods not long-tapering below. 25. Galegiformes. 
Pods long-tapering below. 26. Lonchocarpi. 

Pods spreading, rarely erect, broad and thick, mostly 
very fleshy. Leaflets long narrow and few. 
Stems coarse. 8. Podo-sclerocarpi. 

Flowers small. Pods spreading. Low plants. 
14. Lotiflori. 

3A2B. Pods wholly 2-celled except at tip. Both sutures 
variously intruded. 

Pods inflated, mostly papery, not small, not shaggy. 
Pods spherical to oval. Stems very slender. 

A. platytropis, 

Pods oval to ovate, oblique. Stems not delicate. 

Pods sessile. A. lentiginosus. 

Pods stipitate. A. Bolanderi and vallaris, 
Pods somewhat to not at all inflated. 

Pods not small, rarely narrow, not triquetrous. 
Pods plum-shaped and very fleshy. 
Pods sessile. 22. Sarcocarpi. 

Pods oblong and oblique, fleshy, stipitate. 
A. pachypus. 

Pods narrowly oblong to oval, leathery, inclined 

to be shaggy or leaves shaggy. 21. Mollissimi, 
Pods small or narrow, triquetrous to didymous in 

cross section. 

Pods triquetrous in cross section, rarely reniform, 

mostly narrow and curved, mostly reflexed. 

& , / 
i 7 

1 ley © Pods stipitate. A. accidens. ; 
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Perennails. Flowers not very small. 

Flowers very large. A. succumbens. 
Flowers medium-sized. Northern plants. 

(A. nitidus.) 27. Hamosi. 
Flowers very small, mostly Mexican. 

29. Micranthi. 
Annuals. 28. Leptocarpi. 

Pods didymous to reniform, cross-ribbed small. 
Perennials. 

Flowers and fruit in dense heads. 
12. Hypoglottides. 

Flowers and fruit in spikes, 
13. Chaetodontes, 

Annuals. 30. Didymocarpi. 
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HOMALOBI. 

Pods. wholly 1-celled, with rib-like sutures which are 
neither conspicuously raised as sharp edges nor intruded 
as partitions, splitting along both sutures from the tip, (from 
the base in A. stenophyllus), rarely suleate dorsally, not at 
all ventrally, with walls papery to thin-coriaceous, rarely a 
little inflated, with body linear to oblanceolate or rarely nar- 
rowly oblong to half-oval. Flowers racemose, rarely capi- 
tate. Perennials (A. quinqueflorus is annual.) 
BES” The synonymy in the text is much abbreviated to avoid packing the de- 

scriptions with useless matter. Complete synonymy is given in the Index 
where all names are found under the recognized species to which they belong. 
Abbreviated cross references are given under generic synonyms simply to aid 
in finding the correct name. 

Key 

A. Pods papery, reflexed, with sutures thicker than the walls (not 
evidently so in the stenophyllus group), not sulcate, normally 

completely laterally flattened when immature and mostly so when 

ripe, abruptly apiculate, with suture the more arched except rarely 
in A. stenophyllus, narrowed below. Pedicels not twisted. 

AB. Calyx almost turbinate, 1-2 mm. long, the slender teeth at 

least half as long as but little longer than tube. Sitipules con- 

spicuousiy connate. Foliage inclined to blacken on drying. 

Weak, much branched, and very slender plants with small and 
purplish (rarely whitish) flowers, Leaflets long-petiolulate acute 

at base and. narrowed. Pods almost sessile or on a stipe not 
much longer than calyx, narrowly oblong to half-oval, with the 
sutures prominent. : 

ABC. Calyx teeth decidedly shorter than the tube. Ribs of pods 
conspicuous. Peduncles elongated and subterminal and with .- 

the rachis often a foot long. Leaflets distant, mostly folded 

and rather thick, but really oblong, seemingly linear. Leaves 
never sessile, Perennials of dry and open mountain slopes in: 

"Lower Temperate Life zone. Tenelli, 

I Wingatensis. 
2 tenellus. : 

AB2C. Calyx teeth longer than the tube and unequal, tube about. 
2 mm. long. Pods short-oblong to half-oval, ashy, inflated and . 

cross-section deltcid-ovate, not 1 cm. long (about 8 mm.) 3-5 
mm. hiah, about sessile. Ventral suture nearly straight, the 

dorsal much arched. Flowers purplish, ascending, 5-7 mm. 

long, in short racemes on short and filiform peduncles which 
are much shorter than the leaves and solitary and axillary 
nearly throughout. Leaves all petioled, rarely 6 cm. long. 

Leaflets nearly linear and acutish at both ends to narrowly 
elliptical and obtuse, thin, nearly 2 cm. long. Pubescence 

ashy throughout. A. pauciflorus and miser might be sought. 

here as they are near relatives but because of much inflated 

pods and ventral suture being less arched they are placed in — 
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A2B. Calyx short-cylindrical to almost campanulate, teeth shorter 
than the tube and mostly very short. Pods inclined to be larger 
above and tapering into a long and filiform stipe at base, acute 
at tip, very flat, about straight, 2-4 cm. long exclusive of the 
stipe, smooth. Flowers fully 1 cm. long. Leaflets distant, 
1-2 cm. long, mostly acute and mostly linear. Peduncles elon- 
gated and subterminal, 

A2BC. Flowers bright pifik-purple, few. Stipules connate below. 
Calyx teeth rather narrow. Pods opening first at tip. 

3 Coltoni, 
A2B2C. Flowers ochroleucous or white, rather many. Calyx teeth 

broad and mostly deltoid. Lower rib of the pod a mere line 
and inconspicuaus. Stipes capillary. Peduncles slender. 
Pedicels slender, 2-4 times as long as bracts. Stems erect and 
branching above, 2-3 ft, high. Leaflets 7-15 pairs, long-petiolu- 
late. Upper leaves about sessile, the lower short-petioled, 
spreading. Leaf rachis conspicuously tapering. 

4 stenophyllus, 
5 Antiselli, 

2A. Pods not papery, rather rigid and almost leathery, rarely nar- 
rower below than at tip, with sutures not conspicuously thicken- 
ed, though evident and acuminate at tip. 

2AB. Pods conspicuously stipitate. This group seems to connect 
with the Podo-sclerocarpi, but.is equally as near as the Homalobi 

2ABC. Pods erect, conspicuously laterally flattened. Leaflets 
nearly round, leathery, broadly cuneate below. Whole plant 
smooth excent for a few hairs on the calyx. 

6 porrectus. 
2AB2C. Pods long-stipitate, acuminate at both ends, linear, re- 

flexed or widely spreading, mottled, the body 3-4 cm. long, 
3-5 mm. wide, much laterally flattened, the ventral suture the more arched and ‘tod inclined to be recurved. Rather 
straggling, slender plants 2-3 ft. long. Pedicels not twisted though pods appear upside down, Inversi. 

7 Californicus. 
8 inversus. 

2A2B. Pods narrow, mostly sessile or with a minute stipe, mostly linear or oblanceolate, sharply acute, ending in a filiform tip, when young flat and knife-like and inclined to be larger above 
(not so in Episcopus and normally in most forms of junceus), when mature flat at tin and also flat at base (except in forms of junceus), the middle section being obovate elliptical (flat 
in Episcopus) or rarely cordate when sulcate in one form of of campestris, mostly narrowed into the calyx, tip nearly always declined, the ventral suture normally more arched (convex) than dorsal at least toward the tip cf pod but seeming less so because of the twisted pedicel which brings the pod wrong side up, rare- ly in forms of junceus the pods are falcate upwards and with ventra| suture concave. Pods racemose, widely spreading or reflexed smooth when mature. Flowers capitate rarely, mostly racemose, widely spreading or reflexed, rather greenish white with the keel purple-tipped and sometimes the banner, short and stubby, rarely 1 cm. long, Bracts short and sharp, rarely as long as pedicels in fruit. Keel greatly incurved. Slender plants growing in tufts from slender crown-branches from tap root, mostly low and weak. Leaves narrow with rather distant leaflets and with the slender petiole mostly as long as the rachis, or the leaflets rudimentary or absent from the rush- like rachis. Campestres. EN ein 
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2A2BC. Pods wider above, conspicuously flattened laterally except 
in the middle, the valves twisting at maturity and opening at 
tip and to base. Banner erect, oblong. Keel erect and mosily 

produced and very sharp. Calyx teeth very sharp and mostly 
subulate. Leaves never all filiform. Stems rarely wiry. 

9 campestris, > 

2A2B2C. Pods mostly about the same width from tip to base, about 
flat when ripe (conspicuously flattened when young, and round 
in cross-section when ripe in A. junceus), not noticeably sul- 

cate. Leaflets mostly like the rachis, that is round, filiform 

and sulcate, 1-2 pairs, rarely some are flattened a little or the 

rachis flattened and enlarged toward the tip and phyllodium- 
like, rarely jointed to rachis. Stems wiry and rush-like, wide- 

ly branching, open, erect, green. Peduncles, stems and leaves 

about all alike and tapering. Flowers and pods in loose ra- 

cemes and pods reflexed, except in A. Woodruffi. Inflorescence 

longer than the elongated leaves. Stipules thick, green, with 

a broad base, not connate. Mostly tufted plants about 2 feet 

high. 
2A2B2CD. Proper neduncies shorter than the leaves, Calyx 

teeth minute and blunt. Stipules narrow. Pedicels about 

four times the bracts. Bracts minute, triangular. 

IO junceus. 
II Episcopus. 

2A2B2C2D. Pedicels not longer than the bracts, 2-4 mm. long 
Calyx teeth subulate, at least one third to a half the tube in 

length, reddish. Peduncies much longer than the leaves. 

12 lancearius. 
13 Woodruffi, 

2A2B3C. Pods about the same width throughout, linear, abruptly 
acute, little compressed, straight or nearly so, slightly sulcate 
dorsally. Calyx teeth subulate, longer than the tube. Leaflets 
linear-oblanceolate, not like the rachis, not opposite, 3-6 pairs. 

Peduncles axillary, short. Pods reflexed in racemes longer 
than the peduncles. Bracts and stipules minute. 

13a pasqualensis, 
3A. Ceespitose or acaulescent plants with small and mostly arched, 

short and stubby flowers with short claws, rarely 9 mm. long (1.5 
cm. long in detritalis), single to few, mostly racemose, rarely 

capitate, sessile or short-pediceled. Calyx campanulate (rarely 

cylindrical in detritalis) and short, with the mostly short teeth 
not longer than the tube. Peduncles none or short, long in A. 

Gilensis and quinqueflorus. Pods small, sessile, not wider above, 
little longer than calyx, mostly laterally flattened, oblique, charta- 
ceous, or thinly corlaceous never erect, even the flowers mostly 

reflexed, the ventral suture normally concave, rarely convex. 

Seeds single or few. Stipules large, (small in A. quinqueflorus) 

sheathing or rarely free, mostly long-hairy below. Pedicels not 
twisted. Pubescence mostly closely appressed and silvery. 

3AB. Leaflets with sharp needle-like tips. Pubescence attached 

by the middle or not at the end (except in the var. tegetarius). 
The terminal leaflet at least not joined to the rachis (except 
in detritalis). Flowers purple. Keel tin not produced. 

3ABC. Acaulescent and caespitose plants. Flowers on evident 

peduncles. Leaflets when present olaced at the ends of the 

evident petioles. Bracts large and hyaline. Pods linear to 

ovate, not sulcate, about 1 cm. long (longer in detritalis), 

very sharp-pointed. Ventral suture straight or concave, 

sometimes convex at tip. Leaflets flat. i 

14  simplicifolius. — — 
ig detis — o< e 
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SAB2C. Kentrophyti. Caespitose and prostrate plants. (one 
variety erect) with densely matted stems which are mostly 
very slender and with very short internodes. mostly longer 
than the stipules. Flowers nearly sessile among the leaves, 
blooming throughout the summer, reflexed as well as the 
pods. Bracts minute, shorters than the pedicels. Leaves 
very short or with no petiole, the whole rarely 2 cm. long. Leaf 
lets folded, elliptical to nearly linear, acuminate and acer- 
Ose not jointed to the rachis, with thick midrib, 2-3 pairs. 
Flowers very small and very much arched and hooded. Pods 
rarely over 4 mm. long, claw like, ovate or broadly oblong, 
rarely twice the calyx, about 1-seeded. This group connects 
directly with the Humistrati. 

16 montanus, 

3A2B. Czespitose or decumbent and widely spreading. Plants 
with slender stems when less condensed, and mostly with in- 
ternodes many times longer than stipules. Stipules large, con- 
nate, hyaline. Flowers small and stubby on conspicuous 
short pedicels, inclined to be subracemose, ascending to hori- 
zontal, with conspicuous and subulate (rarely ovate) bracts 
which are much longer than pedicels. Keel tip triangular and 
sharp. Leaves with conspicuous petioles when leaflets are 
less than 5 pairs, Leaflets 3-10 pairs, close-set (more distant 
in A. humistratus var. tenerrimus) flat or rarely folded, all 
jointed to rachis not acerose nor with thick midrib, with hairs 
not attached at the end but closely appressed and straight. 
Bracts elongated. Pods conspicuously lunate or ovate or fal- 
cate-oblong and abruptly contracted at tip to a long and aci- 
cular point, much longer tthan calyx, 1-2 cm. long, mostly 
conspicuously compressed laterally and with cross section obo- 
vate to obcordate chartaceous, nearly smooth, mostly sulcate 
dorsally to the middle but not at tip or base, cavity larger than 
the seeds and a little inflated, Tew-seeded. Plants blooimng 
all summer. Humistrati. 

17 humistratus. 
18 sesquiflorus. 

Pods minute or seldom as long as calyx, one seeded, never 1 cm. 
long, elliptical to ovate. Leaves with slender petioles, hairy 
with closely appressed and straight hairs. 

3A3B. Czespitose and acaulescent plants or with stems with inter- 
nodes not longer than the large, connate, hyaline, hairy and im- 
bricated stipules. Leaflets obtuse.  Bracts relatively large, 
about equaling the calyx, longer than the pedicel in humillimus 
Pubescence not attached at the end except in A. troglodytes. 

3A3BC. Leaflets 3-8 pairs, elliptical to oval, mostly flat. .Ped- 
uncles conspicuous, Humillimi. 

3A3BCD. Flowers single to very few, not over 5 mm. long. 
19 humillimus. 

3A3BC2D. Flowers 10 or more in heads or spikes on very short 
pedicels and with long-triangular bracts about equaling 
the calyx. Peduncles conspicuously longer than the leaves 
(about twice as long) and ascending or erect, relatively stout 
Crowns few and large, woody. Leaves narrow, about 1 dm. 
long, with 6-10 pairs of elliptical flat, leaflets 5-10 mm. 
long and contiguous. Pods somewhat longer than the calyx 
and splitting it. Flowers not less than 5 mm. long. Calyx 
teeth about or a little more than half the tube which is 
obliquely conic and 3-4 mm. long and spreading. 

M m 20  Gilensis. E 
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3A3B2C. Leaflets digitate and mostly a single pair, oblanceolate 
and apiculate, never minute. Stems czespitose often a mere 
crown, always with overlapping stipules whch are very shaggy 
with long hairs. Flowers purple. Plants blooming early. 

21 sericoleucus. 

3A4B, Stems czspitose, very many, prostrate, very slender with 
internodes much. longer than the large and not connate ‘stipules. 
Flowers white, small in axillary heads. Pods oval-ovate, about 
4 mm. long. Leaflets very small and nearly round. . ` 

i , 22 tegetarioides. i 

3A5B. Slender plants, apparently winter annuals, with ascending 
to prostrate stems a few inches long from the crown of a slender 

"root. Flowers. racemose, few. Pods chartaceous, a little 
inflated. about 7 mm. long, with ventral suture conspicuously 

arched and dorsal straight. Leaflets linear. Peduncles elon- 
`“ gated . It is possible that this belongs in the Inflati, but at 

" present I, place it here. |  . hab ss 

viua quinqueflorus. 

1. Astragalus : Wingatensis Watson Proc, Am. Acad. 18 192(1883) 

.Homalobus Rydberg. Pods straight, but oblique, narrowly oblong, flat 
in the type, about 15 mm. long and 3 mm. high, smooth and inclined 
to be mottled, the dorsal suture only a little convex and the declined 

tip nearly in line with it, seeds 3 or more maturing. Flowers 10-20 

in a long and very open raceme, erect or spreading, 5-7 mm. long. 

Banner abruptly. arched at calyx tips to 45 to 100 degrees, 
3-4 mm. long and 3 mm. wide, about 2-4 mm. longer than keel, 

broadly ovate to oval deeply notched, purple-veined. Wings oblong, 
3-4 mm. long, entire, about about 2 mm. longer than keel and ap- 

pearing as if as long as banner by its being arched back, ascending 
or much arched, flat to keel. Keel very blunt, the tip much incurved 

and rounded, purple-tipped, surpassing. the calyx. teeth by about 2 
mm. the tip oval, about 2 mm, wide, base straight. Calyx nigres- 

. eent, tube about 2 mm: long and the teeth about 1 mm. long and 

. broadly triangular to filiform and about equal. Pedicels 1-3 mm. 
long, slender. Bracts small but evident, persistent, hyaline. Pedun- 

cles grooved, subterminal, 7-14 cm. long or more including the rachis 
which is about 2-2 times the whole, longer than the leaves, filiform and 

tapering, erect. Leaves never sessile, 2.5-7 cm. long. Leaflets 3-6 
pairs, distant, on small plants 4-10 mm. long, on larger ones 2-3 

cm. long, elliptical to linear, distant, truncate to notched, mostly 
folded and rather thick. Stipules with the free tips triangular in 

the upper axils. Stems widely spreading and not densely branched, 

often 2 ft. long, from a thick woody root, several, sparsely leafy. 

Whole plant except the pods minutely pubescent, the hairs very wide, 

warty, flat, sparse. From Mounds Utah to Glenwood Springs Colo- 

rado and southward in the Navajo Basin to Fort Wingate New Mex- 

ico. It blooms in May, and grows on open and dry rocky slopes 

and ledges among the junipers. Lower Temperate life zone. ^ ^ 

Astragalus Wingatensis var. Dodgeanus (Jones Zoe 3 289 (1893) ; 

as species). A. acerbus Sheldon and A. proximus Rydberg, Homalo-, 

bus Clementis Rydberg. This is a stipitate-podded, form, often 

nearly round in cross section, and with flowers about 5 mm. long. 
and. white. The leaflets mostly linear to rudimentary, and stems 

very slender. From Thompson’s Springs Utah to Glenwood- Springs. 

and Salida Colorado. Same life zone. Á en RET = 

"2 Astragalus tenellus Pursh Fl. 47 .. A. multiflorus — 

(Pursh) Gray. Ervum multiflorum Pursh, Tragacantha Kuntze. 

Orobus dispar Nutt. Phaca nigrescens Hook., A. 
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Gray, Homalobus Britton. Pods 1-2 cm. long, 3-4 mm. high, normally 
very flat but often nearly round in cross-section in the middle, ab- 
ruptly contracted at both ends, stipitate and with stipe often twice 
the tube, mostly speckled, smooth and shining, from nearly oval to 
narrowly oblong, with sutures equally arched or the dorsal concave 
‘and with pod seemingly recurved a little but with tip in line with the 
dorsal suture, Seeds rarely more than one maturing. Flowers nor- 
mally white, rarely purplish, 5-8 mm. long, ascending. Banner oval 
to oblong-ovate, abruptly arched at end of calyx tube to 45 
to 90 degrees, with sides reflexed 1 mm. wide below but not at all 
at tip which is barely notched; groove very shallow at base and 
forming a half circle but reduced above to a broad arc about 2 mm. 
wide and then narrowed to tip, pink-purple-veined, inclined to be 
faintly colored from 3 mm. below tip; white spot obovate and sparse- 
ly veined, with blade swelled a little near base. Wings obliquely 
lanceolate-oblong and about half of an ellipse, entire, from flat to 
concave to keel to within 1 mm. of tip and then concave beyond, 
the left hand one flaring and the other straight, 1-2 mm. longer than 
Keel, I mm. wide, white. Keel rounded to over 90 degrees and pur- 
ple tipped, the tip inclined to be truncate, about straight, surpassing 
calyx by 2 mm. Calyx Hedeoma-like and a little obcompressed at tip, 1 mm, wide, nearly 2 mm. long, lower teeth longer, setaceous, 
with rounded sinuses fully and not longer than the tube. Pedicels 
about 1-2 mm. long, slender Bracts normally double the pedicels 
but sometimes short. Proper peduncles very short, inclined to be in 
pairs in all but the lowest axils, one almost none and the other 
1-2 cm, long, the floral rachis short to 1 dm. long and scatteringly 
flowered Leaves 3-8 cm. long, nearly always closely sessile except 
below. Leaflets 6-19 pairs, flat, rarely 2.5 cm. long, thin, 3-5 mm. 
wide, narrowly elliptical, some nearly linear, mostly nearly con- 
tıguous. Stems a foot or two long, densely tufted and densely branch. 
ed, not filiform, weakly ascending, with internodes rarely 7 cm. long 
and densely leafy. Smooth plants inclined to dry black. Rather 
common in shady places and woods from the Saskatchewan and the 
Mackenzie rivers to Minnesota and Nebraska and southward to 
New Mexico, westward throughout Colorado and Utah to Central 
Nevada East Humboldt Mts. Nevada and northward. Also on river 
bottoms in Nebraska. Middle Temperate life zone. Some forms ap- 
proach A. Bourgovii. 

3. Astragalus Coltoni Jones Cont. 2 237 (1891). Pods in the 
type linear to narrowly oblanceolate, triangular at tip, 3-4 mm. high 
and 3-4 em. long. Stipe 2-3 times the calyx, Flowers about 1-1.5 
cm. long, ascending. Banner about a half longer than keel, about 
8 mm. long, oval, arched abruptly beyond calyx to 45 degrees, with 
sides reflexed somewhat. Wings about 1 mm, wide, nearly straight, 
about 2 mm longer than keel and much narrower, light-colored, Keel 

. about 5 mm. long, straight or nearly so, the tip abruptly erect or a 
little more and acute or turned out a trifle and triangular, purple, 
about 3 mm. high. Calyx tube about 5 mm. long and 3 mm, high, a little oblique at tip, a trifle narrower below and truncate and ` attached on lower corner to a black-hairy and stout reflexed pedicel 

"about 1 mm. long which is about equaled by the minute bract, ni-  &rescent. Teeth in the type minute, triangular. Peduncles very stout 
for the plant and strict and deeply sulcate, about as thick as the 
stems, often a foot long. Leaves about 1 dm. long, with tapering 
and rigid and green rachis. Leaflets very distant about 3 (3-5) pairs, 
linear, obtuse, 1-2 em. long, sometimes absent altogether, the ter- ‘minal one simply the enlarged tip of rachis and not jointed to it, T ashy when young. Lower stipules connate and scarious, the up- per. triangular, small, green, variously connate or free. Proper 

i 
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stems very short and flexuous, ascending, slender, densely tufted, 
many, branched below, sulcate and green like the peduncles and 
leaves. Roots thick and woody. Grows on gravelly mesas and can- 
ons in open places where it is very dry. Blooms in May. Throughout 
the northern part of the Navajo Basin and as far east as Grand 
Junction Colorado. Rare outside of the Navajo Basin. . Also on the 
upper Sevier river at Vermilion Utah and in Tintic Valley near 

Mammoth. Lower Temperate life zone. 

Astragalus Coltoni var. Moabensis Jones Cont. 8 11 (1898). 
a foot high, leafy, the leaflets all jointed to rachis and elliptical to 
fInear. Pods obliquely linear-elliptical, about 2 cm. long and 4 mm. 

high, rather abruptly contracted at both ends, with stipe about 
as long as calyx or twice as long. Flowers brilliant-purple, with elon- 

gated banner. Calyx teeth 2 mm long. Moab and Westwater Utah. 

First collected by Miss Eastwood. Very common in the lower edge of 

the Middle Temperate life zone on the La Sals in the sagebrush. 

Poisonous to hogs. 

Astragalus Coltoni var. aphyllus n. var. Leaflets none, the whole 

plant a mass of filiform and tapering leaf rachises. Richfield Utah 

in the red sandstone cliffs. A connecting form in the San Rafael 

Swell. 

4. Astragalus stenophyllus T. & G. Fl. 1 329 (1838). A. filipes 

Gray A. leptophyllus Nutt, Phaca Piper, Homalobus Rydberg. Pods 

1.2-4 cm. long, 46 mm. high, broadly linear, width about equal 

throughout, triangular at both ends, or rarely acuminate, delicately 

reticulated but chiefly so in the middle, with cross-section diamond- 

shaped to ovate when fresh and with both sutures raised externally and 
not at all produced within, about straight and a little oblique, opening 

first at base and with stipe dividing; sutures equally arched. Stipe 

2-4 times the calyx. Pods generally pendent but sometimes horizontal 

Flowers about 1-1.5 cm. long, loosely racemose, ascending, with ex- 

serted claws, light-cream-colored. Banner short, arched to 45 to 90 de- 

grees 2 mm. beyond calyx teeth, triangular-ovate to oblong, 7-10 mm. 

longer than keel, expanded and thickened at base as in A, Beck- 
withii, acutely notched, sides reflexed a little, groove very shallow 

broadly v-shaped, about 2 mm. wide, a little wider below. Wings obo- 

vate to lanceolate, ascending 45 degrees and exposing base of keel, 

concave to keel, entire or obscurely toothed at the rounded tip, 1-3 mm. 

longer than keel and nearly as long as banner. Keel with straight 

base and tip sharply rounded to a half circle and the blunt end pointing 

inward, about 3 mm. high, yellow. Calyx about 3 mm. wide and 4 mm. 

long, almost campanulate, nearly equally inserted at the acutish fleshy 

base, greenish-white, oblique at tip and cleft deeper above and with 

broad sinuses and minute deltoid blackish teeth. Pedicels 2-7 mm. long, 

mostly filiform, much longer than the minute hyaline ovate bracts. 

Peduncles 2-3 dm. long, much longer than the leaves, barely sulcate 

as are the stems, the floral rachis about half as long and 10-20 flowered. 

Leaves hardly 1 dm. long, rather scattered but longer than the slender 

internodes. Leaflets 5-8 pairs, distant, about linear, 1. 5-4 cm. long, thin, 

obtuse, rather cuneate at base and on white petiolules, green as are 

the stems and peduncles. Stipules small, the upper ones green, reflexed 

subulate from a deltoid base, free, those below hyaline and inclined to 

connate opposite the petioles. Stems very slender and erect in ra 

ther dense tufts, branching above, many, about 2 ft. high. Pubescence 

almost none. Growing in the Middle Temperate life zone and extend- 

ing down a little into the Lower, in open gravelly slopes and plooming 

in summer. Throughout the Columbia Basin as far east as Blackfoot 

Idaho, throughout the northern part of the Great Basin as far east as 

Muncy Spring Valley Nevada and westward to the western side of the 

 Siérras at least on both Shasta slopes and northward. Common in 

` the northwest, on prairies and in the sagebrush. | aol 

: 



72 

5. Astragalus Antiselli Gray Bot. Cal. 1 152 (1876). A. Hasseanus Sheldon. Pods in the type about 2 em. long and 5-7 mm. high, not much flattened laterally and with about oval cross-section finely reti- culated all over, oblanceolate to narrowly elliptical, tapering from near tip into the dark fili'orm stipe which is about 3 times as long as calyx, “tip barely acute and apiculate, sutures about equally arched, Flowers about 1 cm. long. Calyx tube as in A. stenophyllus but teeth triangular and about half as long as the tube. Pedicels twice as long as the short bracts. Peduncles 1-2 dm. long, about as long ag leaves, the rachis a half to a third more and rather densely flowered, Leaves 7-15 cm. long. Leaflets 10-16 pairs, linear-oblong, to elliptical-oblong, rounded, 1-2 cm. long, 4-7 mm. wide, white-ribbed, ashy with minute white hairs closely appressed and fixed by base. Stems slender but rather rigid and from a woody shrubby base, ashy, somewhat sulcate, erect. A. Hasseanus Sheldon is a form with longer and more acuminate pods. This may hybridize with A. trichopodus. On dry slopes, in the hills of the Coast range from San Luis Obispo California and south- ward, Antelope Valley, Davidson. Tropical, 
Astragalus Antiselli var. phoxus Jones Cont. 10 65 (1902). A. gaviotus Elmer. Pods with body about 2 cm. long, 7 mm. high and 1 mm. thick, almost completely flattened laterally, on a stipe fully half as long, oblanceolate to linear-elliptical, sutures either equally arched or the ventral the more so, shortly acuminate at both ends, opening first at tip, apiculate. Flowers 15-20, about 1.5 em. long. Banner arched to erect, 4 mm. longer than wings, with sides reflexed 2 mm. wide in the middle only. Wings linear-oblanceolate, nearly 2 mm. longer than keel and much narrower, little arched. Keel exceeding the calyx tube by 4 mm. nearly straight, tip sharply incurved to a at least 110 degrees, about 3 mm. high, blunt, not dark, Peduncles (and stems) sulcate, 1-3 dm. long, stout. Leaflets 12-15 pairs, nearly contiguous, oblong-elliptical, about 1.5 cm, long, somewhat. reduced above. Stipules small and not connate, The plants have the habit of A. leucopsis. Santa Inez river southern California and vicinity. Lower Temperate life zone. 
This group connects directly with the Inflati through A. oxyphysus and trichopodus, 

, 6. Astragalus porrectus Watson Bot. King 75 (1871). Pods about 1.5 cm. long, exclusive of the stipe, about 4 mm. high and 2 mm, wide, much laternally flattened, shortly acuminate at both ends, at tip into a subulate and straight beak 1-2 mm. long, at base into a very stout tapering straight stipe often twice as long as calyx, arcuate near the base, erect at tip or a little incurved and calyx nearly hori- zontal. Flowers about 1 cm. long, white, ascending, yellowish when dry. Banner oblong-oval, abruptly erect at calyx tips, with sides reflex- ed about 2 mm. wide at base, less so above, rather fleshy, the erect part about 1 mm. long. Wings broadly oblanceolate or obliquely el- liptical, acutish, about 1 mm. longer than keel and 2 mm, shorter than banner, nearly 2 mm. wide, ascending. Keel about 3 mm. long, the base straight and tip nearly erect and triangular. Calyx hyaline the tube about 3 mm. long and 2 mm. high, abruptly rounded at base and inserted a little below the middle, the triangular teeth about half as long. Pedicels rather stout, about 2 mm. long and equaled by the triangular bracts. Peduncles stout, in the upper axils, about 1 dm. long, the rachis often twice as long or more. Leaves 5-7 em. long, short-petioled. Leaflets 4-6 pairs, thick, about 1-1.5 cm. long, nearly contiguous, mostly with a broad notch at tip. Stems flexuous, slen- der, nearly erect, about 2 ft. high, from a strong erect root. Trinity 
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7. Astragalus Californicus (Gray) Greene Bull. Cal. Acad. 3 157 
(1885). A. collinus var. Californicus Gray Proc. Am, Acad. 12 54 
(1876). Pod about triangular at each end in the type and straight but 
varying to acuminate at both ends and very arcuate, 45 mm, wide, the 
cross section elliptical, rather closely racemose, smooth when old, 
minutely hairy when young, pendent, finely reticulated throughout, 
about the same width throughout, opening first at tip. Flowers white, 
1-1.5 cm. long, shortly and densely racemose, spreading. Banner 7-10 
mm. long, oval, arched to about 45 degrees and abruptly at end of 
calyx, with sides much reflexed from the base, 3-4 mm. longer than 
wings. Wings linear, about 1.5 mm. wide arched sometimes to 45 de- 
grees, about 2 mm. longer than keel. Keel with straight base, about 
4 mm. long, abruptly arched to erect, the triangular tip rather nar- 
row and 3-4 mm. high, and inclined to truncate, yellow at very tip. 
Calyx about cylindric, about 5 mm. long and 3 mm. high, very 
slightly narrower below, hairy, white and hyaline, the upper side a 
trifle arched and the lower straight, attached at the lower 
and fleshy corner and nearly truncate there, a trifle oblique at tip, 
the triangular teeth hardly one-fourth as long and nigrescent. Pedi- 
cels in flower 1-3 mm. long and about as long as the triangular to 
subulate papery bracts, in fruit sometimes 6 mm. long and twice as 
long as bracts. Peduncles about as stout as stems, sulcate, strict, 
1-1.5 dm. long, about twice as long as leaves, the floral rachis nearly 
as long. Leaves 5-7 em. long, the upper sessile, a little longer than 
the internodes. Leaflets 7-10 pairs, 5-12 mm. long mostly folded, acut- 
ish to rounded, broadly linear to linear-oblanceolate, not contiguous, 
not opposite, cuneate and long-petiolulate at base, hoary with soft and 
spreading wavy almost woolly hairs fixed by the base. Stems not 
slender, decumbent below, a little flexuous, about 2 ft. long, sulcate and 
green, tufted from rather woody root. Stipules triangular-subulate, 
rigid and reflexed, green above, hyaline below and connate, small. The 
stipe in type is hardly longer than the calyx but other plants have 

-stipe half as long as the pods and 5 times as long as calyx. In the 
valleys adjoining Mt. Shasta California on the north. Middle Tem- 
perate life zone, in gravelly places. Blooming in April and May. 

8. Astragalus inversus Jones Cont. 5 276 (1893). Pods nearly 
horizontal or a little reflexed, 2.5-4 cm. long exclusive of the rather 
stout and tapering stipe which is about 1 cm. long, reddish when fresh 
and purplish when dry, 4-6 mm. high, nearly flat when dry but 
little so when fresh, straight or only a little arcuate. Flowers very 
loosely racemose, few, ascending, purplish, about 1 cm. long. Banner 
pinkish when fresh, with red stripes on the outside, about 1 cm. long, 
elliptical-oblong, a trifle wider below, ascending 45 degrees in a 
gentle arc from end of calyx tube, 4 mm. wide below, 3 mm. wide at tip, 
notched barely, with sides reflexed 2 mm wide below, appearing fid- 
dle-shaped by the suleus being very narrowly U-shaped at base and 
widening above at the tip where the sides are not at all reflexed, 
sulcus 1 mm, deep below, becoming a mere line above; white spot 

barely visible but its place taken by purple veins. Wings obliquely 
oblanceolate, ascending 30 degrees, 3 mm, wide, concave to keel 
and flaring, the left hand one the most so, erose at the acutish tip, 
pinkish with stripes, nearly 2 mm. longer than keel. Keel lunate, about 
2 mm. wide in the middle, acute at both ends and equally arched from 
base to the erect tip which is yellowish and darker, base of keel 
nearly round in cross section. Calyx tube round in cross section, cam- 
panulate, about 3 mm. long and 2 mm. high, red, nearly equally inserted 
at the acutish fleshy base, teeth minute, triangular from a broad base 

Pedicels stout 1-2 mm. long and about as long as the small, greenish, 
Ovate bracts. Peduncles often a foot long, green and sulcate as are 
the stems and leaves, very slender and falcate, the few flowers scat- 
tered along the upper end. Leaves about 1 dm. long, all petioled with the ; 



14 

green rachis scarcely tapering. Leaflets 2-5 pairs, remote, narrowly 
linear, acutish to obtuse, conspicuously reduced above, the terminal 
one phyllodia-like but mostly short-jointed to rachis, and mostly larger 
or longer than the upper ones, 1-2 cm. long. Stems decumbent to 
weakly ascending, very slender and lax, 2-3 ft. long, the slender inter- 
nodes longer than the leaves, several from a fleshy erect root. Whole 
habit of A. junceus and evidently repleces it in the Sierras. Susan- 
with Pinus ponderosa, Quercus, Agropyron and Lotus in black and rich 
soil. Middle Temperate life zone, blooming in June. It has the 
plant green, and pubescence very sparse and scarcely visible, except 
on the calyx where it is minute and soft. Stipules green, rigid, subu- 
late, reflexed, about 4 mm. long above, barely connate below and very 
short. Growing on gravelly lava southern slopes among boulders along 
ville California and vicinity. 

9. Astragalus campestris (Nutt) Gray Proc. Am, Acad. 6 229 
(1864). Homalobus campestris Nutt. in T. & G. Fl. 1 351 (1838). 
Homalobus tenuifolius Nutt. Not A. tenuifolius Desf. This is the 
common form in high mountains on rocky ridges, alpine and subalpine, 
with stems mostly flat on the ground from rather woody roots, short 
leaves and elongated peduncles and rather capitate flowers. Leaflets 
linear and very acute, the terminal one not elongated much, small, in- 
clined to be ashy-pubescent. From the mountains of New Mexico and 
probably the San Francisco peaks of Arizona northward to the 
british line and westward in all the mountains of Utah and probably 
southern Idaho. Apparently not found in Neveda and the Sierras 
but to be expected. This form rarely hag pods a trifle suleate dor- 
sally. For the general character of the species see the var de- 
cumbens. All the varieties freely intergrade according to the shade 
and moisture in which they grow. 

Astragalus campestris var. decumbens (Nutt.) Jones. Homalo- 
bus decumbens Nutt. in T. & G. Fl. 1 352 (1838). A. decumbens 
(Nutt. Gray A. convallarius Greene, Phaca decumbens (Nutt.) Piper. 
Homalobus Salide Rydberg. Pods about straight, about 2-3 cm. 
long, linear to oblanceolate, reflexed. Flowers 5-10 Banner obovate 
to oblong, veined from a darker and ring-like base, about 2 mm. longer 
than keel, about 3 mm. long, arched abruptly at end of calyx to 
about 85 degrees, sides scarcely reflexed except at base and less 
than 1 mm. wide, groove filling the whole banner, 3 mm. wide and 
1 mm. deep, deeper below. Wings short, little longer than keel, 
oblanceolate, arched so as to expose base of keel, 1-1.5 mm. wide, 
concave to keel, twisted so as to be about horizontal at tip. Keel 
with erect part about as long as base and sharply arched to 90 de- 
grees and narrowly-triangular-acute. Calyx tube obcompressed at tip, 
Hedeoma like, campanulate, not deeper cleft above, with rounded sinu- 
ses, teeth slender, little shorter than tube. Peduncles very long and 

. erect as to stems, often 2 dm. long, subterminal. Leaves narrow, 
thin, with 3-7 pairs of flat leaflets linear (often faleate) to narrowly 
oblong but acute at both ends, 2-25 mm. long, 1-9 mm. wide, rather 

. distant, short-petiolulate and the lateral ones jointed to rachis - Stipules subulate, united near ground. Stems diffuse when growing 
alone, very slender, rarely 3 dm. long, many, from slender roots which 
branch below ground and spread out in open tufts, often straggling on 
the ground in open places but erect mostly in shade, Leaves very variable according to shade. Pubescence attached at the end in the 
type but with a hump near base representing the other end of a pick- ed hair, closely appressed and very variable but silvery only in the ‚ Var. crispatus. The type of this variety has erect stems and linear leaves with the terminal one elongated and about as long as the slender 

„petiole and raceme. It has the general habit of A. junceus, and is seldom collected. Lima Montana and Rexford, Idaho, Jones. . Glenwood Springs, Colorado, Diehl. Type locality in southern Wyoming 
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along the overland trail by Nuttall. Middle Temperate life zone in brush 
in dry paces. What Gray mistook for this species and intended 
to be called A. campestris is quite different and is what I had in view 

as A. decumbens var. campestris. A. decumbens (Nutt.) Gray is a 
lower form with longer peduncles, and with terminal leaflet not elon- 

gated and connects with the next. This form blooms from July to 

September. 

Astragalus campestris var. hylophilus (Rydberg). Homalobus 

hylophilus Rydberg Fl. Mont. 247 (1900). H. decurrens Rydberg. A. 

divergens Blankenship. This is what Gray intended as A. campestris. 

and what has been so considered by ail botanists since. Plants grow- 

ing in the shade in moist places mostly at the north. Stems erect 

normally, with short internodes and long leaves and péduncles with 

inflorescence rarely surpassing the leaves much. Leaflets thin, most- 

ly green, barely acute, oval to linear, flat. Stems almost filiform from 

similar and much branched underground branches of the tap root. 

Common in the mountains. at the south from the subalpine down to 

the edge of the Middle Temperate and throughout the woods of the 

Middle Temperate at the north, New Mexico to southern Utah, north- 

ward and northwestward to the Cascades and the far north.. A. stri- 

gosus C. & F., A., griseopubens Sheldon, Homaiobus camporum Ryd- 

berg is an intermediate form with narrower leaves almost silvery- 

pubescent approaching the type of A. campestris var. decumbens: 

Astragalus campestris var. crispatus. Stems densely tufted 

from woody root, with general habit of A. campestris, but inflorescence 

iittle longer than leaves. Pods ashy and leaves silvery with loose 

crisped hairs attached near the middle. Alta Montana in pine woods, 

Middle Temperate life zone. 

Astragalus campestris var. serotinus (Gray Pac. R. R. 12 18, 51 

t. 5 (1860) as species), A. decumbens var. serotinus (Gray) Jones. A. 

strigosus C. & F., griseopubens Sheldon, A. Palliseri Gray. This 

is a straggling elongated form much tufted and with slender root 

branches, elongated racemes and peduncles, the whole often 2 

ft long, with leaflets from broadly linear to almost filiform, spar- 

ingly pubescent, calyx teeth very short and almost deltoid, and keel 

tip about deltoid and not long triangular as in most forms of the. 

species, This is the common form throughout the Columbia drainage 

from near the Continental divide to the Cascades in open woods 

and on prairies. When the calyx teeth are subulate (which is com. 

mon) and the pod slightly stipitate it corresponds well . with A. 

Palliseri Gray. E y ; ‘ 

j 10, Astragalus junceus (Nutt.) Gray Proc. Am. Acad. 6 230 (1864) 

“ Homalobus junceus Nutt, in T. € G. Fl. 1 351 (1838). A. diversifolius 

var. roborum Jones. Pods narrowly linear, acuminate at tip, 3-4 mm. 

wide, when mature cross section almost round from base to tip, gen- 

erally straight, but sometimes falcate a little either dorsally or ven- 

trally, 3-4.5 cm. long. Inverted on a slender and twisted pedicel. . 

Leaflets all filiform or. only rarely some lower ones flat, the upper 

ones mostly absent and rachis not larger toward tip. Seeds as wide 

as cavity. Stems mostly few together often solitary. Flowers broad 

and stubby not 1 cm. long, arched into a half circle. Banner broadly 

oblong-obovate or wider, arched at calyx tips to 110-125, degrees in 

sharp arc, the whole upper part is the groove which is a half circle 

and 5 mm. wide and 1.5 mm. deep and with an accessory groove down 

the middle, at a point about 2 mm. below tip of banner the groove 

narrows abruptly to about 1.5 mm. wide. At the base of the groove 

there is a narrowly triangular white spot with narrow end up and 

from the sides of this radiate out deep-purple veins darkest 
below. The 

erect part of banner is about 5 mm. high, with sides reflexed a trifle 

only at a point about 2 mm. below keel tip. Wings very obliquely er ee 
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liptical-ovate and close-pressed to keel to its tip and eoncave to it, 
then flare a little and with the upper edge involute a little, wider than 
keel, arched to 45 degrees and so concealing the keel, 2 mm. wide in 
the middle, entire, white, rounded. Base of keel falcate upward and 
the tip arched at least 90 degrees to this in a short arc, and the tip 
sharp and produced and about 3 mm. high, dirty-purplish and gray- 
tipped. Calyx short-cylindric, a trifle laterally flattened at base 
and obcompressed at tip, not deeper cleft above. About 1.5 mm. thick, 
scarcely fleshy-thickened at base, about 4-5 mm. long. Teeth very 
short and the sinuses rounded and open. Flowers horizontal, mostly 
soon reflexed on stout pedicels. Frequent from the borders of Texas 
through northern Arizona and western Colorado and Wyoming at 
least to Halleck Nevada and northward to the British line in the up- 
per edge of the pinon and juniper belt and throughout the Middle 
Temperate life zone in dry places, preferably on gravelly mesas and 
gentle slopes, mostly in the sagebrush, not in ‘the Columbia Basin. 
Since this is the common form and the species was described first I 
use this name instead of orthocarpus (diversifolius of Gray) which 
would have to displace the name of Boissier. 

Astragalus junceus var. orthocarpus (Nutt. in T. & G. Fl. 1 351 
(1838) as Homalobus), A. junciformis Nelson. This is a rare form 
with the rachis widened to a phyllodium, and with occasionally linear 
and flat leaflets. Green River Wyoming and vicinity and Helper 
Utah where all sorts of intergrades occur. 

Astragalus junceus var. attenuatus. Stems very slender, Leaflets 
entirely absent or reduced to scales and rachis filiform-attenuate. 
Tods compressed throughout, narrowly linear, slightly falcate upward, 
not wider above, about 5 cm. long and 2 mm. high and 1 mm. thick 
gradually attenuate to a filiform tip. Price Utah on the clay mesas in 
very poor soil, among the junipers. This is one of those very interest- 
Ing variations produced by peculiar alkaline deserts of the Navajo 
Basin, but not growing on alkaline flats, and is doubtless caused not 
by alkali but starvation, though the plant has become perfect!y 
adapted to its environment as it is thrifty and not a sport, nor de- 
pauperate. 

11. Astragalus Episcopus Watson Proc. Am. Acad. 10 346 (1875). 
Homalobus Rydberg. Pods flat even at’ maturity and with cross-section 
linear, pod half-elliptical to oblong, 2-3 em. long, 5-6 mm. high in the 
middle and hardly 1 mm. thick, tip and base shortly and obliquely trian- 
gular, the base sometimes contracted to a thick stipe half as long as 
calyx, not sulcate, soon reflexed, smooth and shining, with central sut- 
ure conspicuously the more arched especially near the base. Seeds 
filling from half to a third of the width of cavity. Calyx campanulate, 
about 3 mm. long, with very short deltoid teeth. Pedicels slender, about 
as long as calyx, rarely twisted even in fruit. Flowers white, tinged 
with purple, above about 8 mm. long, with straight base and tip 
arched to 45 to 90 degrees. Banner broadly ovate, about 1 mm. longer 
than wings, with sides reflexed below the middle to 1 mm. wide. 
Wings oblanceolate, oblique, acutish on the upper corner, about 2 mm, 
wide and 1-3 mm. longer than keel, little flaring. Keel with straight 
base, rather sharply arched at tip to 90 degrees, and erect part 3-4 mm, 

rather narrowly-triangular but not conspicuously sharp as in al- 
lied species. Stems rigid, round, zig-zag, very much branched form- 
ing a mass about as broad as long, the internodes 3-5 em. long, 
stems about 1-2 ft high. Petioles almost as thick as stems and equal- 
ly rigid, tapering but blunt, rarely a trifle widened at tip, 6-8 cm. long, 
curved, with 1-2 pairs of subalternate scattered leaflets, or the upper 
ones without leaflets, leafiets wher short are oblong, when long are 
linear, 3-20 mm. long, thick and rigid, blont. Stipules small hyaline, 

_ Proper peduncles as stout as stems and similar, rarely as long as leaves, 
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with racemose and scattered inforescence often a foot long, ercet, This 
is ciearly a close relative of A. junceus though the pods and flowers are 
decidedly different. It grows in sandy places along the Pahria and in 
House Rock valley north of Lee’s Ferry Arizona and southward along 
ihe Little Colorado at least 50 miles. Captain Bishop, for whom it is 
ned also got it probably on the western side of the Kaibab south 
<anab. 

12. Astragalus lancearius Gray Proc. Am. Acad. 13 370 (1878). 
Mature pods rather shiny but minutely pubescent, light-colored, 2-2.5 
cm. long, 5-7 mm. high, flat, ascending when young, horizontal to re- 
flexed when ripe, almost sessile, with apiculate to triangulat ends, 
oblique but nearly straight, abruptly rounded at base, splitting calyx, 
iinely cross-nerved, with dorsal suture straight or rarely a little con- 
cave, but with a convex hump near the tip mostly, tip in line with 
dorsal suture, Ventral suture very convex especially toward the base. 
Fruiting pedicels reflexed, 2-4. mm. long. Fruiting racemes long and 
loose. Flowers in loose racemes, white, with at least the keel and often 
the wings and banner purple-tipped, narrow, about 1-1.5 cm. long, 
straight. Immature pods nearly linear, mostly arcuate and not much 
flattened. Peduncles a foot or two long, sulcate, stout, strict, the rachis 
nearly as long. Banner ovate, arched abruptly at calyx tips to 45 to 
80 degrees, waterlined, with sides reflexed about 3 mm. wide bejow 
and not at all at tip, 2-3 mm. longer ‘than keel, rather remote from it 
aud exposing it. Groove in banner 4 mm, wide at tip, and 1 and one 
half mm. wide and deep below. White spot with 8 broad white lines 
and narrow purple veins, round. Wings 6 mm. long, about 1 mm. wide, 
arched, rounded at tip, connivent at tip, concave to keel and 2-3 mm. 

longer than it, oblong-oblanceolate. oblique Keel a little convex 
beivw and sharply rounded to the erect tip above, obtuse, half-triang i- 
lar-cuneate, reddish-purple, 3 mm. high, straight. Calyx tube cylin- 
drical nearly but flattened a little laterally, nearly straight, 3-4 mm. 
long, thin, narrowed below and attached on the lower corner, ashy, 
clett much deeper above, and oblique at tip, with nearly filiform teeth 
lax. Floral pedicels often shorter. than the bracts. Bracts stiff, 
triangular, 2-4 mm. long. Proper stems rarely a foot long, flexuous, 

tew, branched below, from a woody root, erect, green, Stipules green, . 

rigid 3-8 mm. long, reflexed, adnate. Upper leaves reduced to the 
filiform rachis, 3-5 cm, long. Central leaves 7-9 cm. long, with 1-2 pairs 
of folded or nearly filiform leaflets which are rigid, obtuse, ashy, 

hardly opposite, 1-2 em. long, jointed to rachis. Lower leaves shorter 
and often with 1-2 pairs of linear flat leaflets. The plants have the 
habit of A. junceus, but stems rather more numerous, and root much 

branched and woody. This abounds on depressions and cracks in 

the sloping rocks of the San Rafael Swell foot. It blooms early in 

May and fruits two weeks later. The type locality is the Beaverdam 
Mts. west of St. George on the edge of Utah. It is more slender than 

A. Episcopus but tufted in the same way 

13, Astragalus Woodruffi n. sp. Pods broadly linear, about 2 cm. 
long and 4 mm. high, flat, ashy, cartilaginous, erect and appressed, 
sessile, arcuate, not splitting the calyx, the triangular beak with a 

subulate tip and in line with the ventral suture, the base rounded, 

Sutures prominent and equally arched, the ventral concave. Flowers 

brilliant-pink-purple, 1-1.5 cm. long, straight, narrow, erect, rather 

densely spicate. Banner narrowly ovate, ascending 45 degrees in a 

gentle are from end of tube, water-lined, purple throughout and with- 

out white spot, rounded to a trifle retuse, with sides reflexed 3 mm. 

wide below and not at all above. Groove a half circle at keel 

tip and shallowing to a line above and occupying one third the blade. 

Wings broadly linear, arched 30 degrees, about 2 mm. wide, rounded, 

oblique at tip, white beyond keel and a little concave, flaring some 



78 

above, purple-striped by a single line a little above the midrib. Keel 
half-cuncate, about 6-8 mm. long and half as wide, purple, rounded 
at tip, and base straight. Calyx tube campanulate, about 3 mm. lonz, 
rounded at base and attached in the middle of the end, fleshy-thickened 
below, slightly flattened laterally, with lax and subulate téeth as 
long as tube. Whole plant finely ashy-silky with loose pubescence 
except the closely appressed-pubescent pods. Pedicels 2-4 mm. long 
and except in fruit shorter than the bracts which are rigid, green, 
and 3-5 mm. long. Peduncles stout, very sulcate, 1-2 dm. long, strict, 
longer than the floral rachis and shorter than the fruiting one, and 
with loosely racemose pods. Stems coarse and deeply sulcate, often 
l em. thick, erect, 1-2 feet high, branched below, in very dense tufts 
2-5 feet wide and 2-3 feet high, from a thick, fleshy and erect root. 
Leaves rarely 7 cm. long, small and inconspicuous, with 1-3 pairs of 

filiform, channeled, leathery leaflets, 1-2 cm. long, not jointed to rachis, 
distant, like the rachis. Stipules large, leathery, rigid, acute, green 

"^ coarse, twice as wide and often twice as long as the adjacent leaflets 
`- the upper linear and erect, the lower triangular and often 1 cm. wide 
and as long as the included leaf or nearly. Lower leaves very small. 
This grows in drifting sand dunes and the like, in the Lower Tem- 

'* perate life zone, It has a strong snake-like odor and dries very slowly 
^. the whole plant being leathery. This is the most beautiful species of 

the genus when the whole mass is ablaze with the pink-purple bloom. 
On the sandy foot of the San Rafael Swell. Named for the late Rob- 
ert Woodruff C. E., my companion in trips on the deserts of the 
Navajo Basin. 

13A. Astragalus Pasqualensis Jones Cont. 10 87 (1902). Pods about 
2 em. long 2 mm. high and 1 mm. wide, with beak in the middle of 
the end, sessile, ashy. Flowers purple, rather coriaceous, inclined to 
be sulcate at both sutures. 7-8 mm. long, wide, ascending, several in a 
close raceme. Banner round, abruptly reflexed to the calyx at its 
tip, about 5 mm, long, as long as wings and keel. Wings oblanceo- 
late, about 1 mm. wide, much narrower than keel. Keel about 5 mm. 
long, 2 mm. high about the middle. half-rhomboidal-obovate, acute, 
conspicuous. Calyx tube about 1 mm. long, hemispherical, with the 
subulate teeth twice to three times as long and spreading. Bracts 
subulate, about 1 mm. long. Pedicels stout, hardly 1 mm. long. re- 
flexed. Peduncles 2-3 cm. long, about half as long as rachis Leaves 
3-4 cm. long, very broad almost sessile. Leaflets apiculate, distant »nd 
obtuse, about 2 cm. long, rigid, hoary with very minute and fine 
hairs fixed by the middle. Stems a foot or two high, decumbent, 
leafy, with the internodes about half as long as leaves, from a woody 
bose. Santiago de Pasqualo, Durango Mexico, Palmer No. 398, Anril 
to May 1896. This is probably not an Astragalus. The vrey rigid 
and immature p^ds seem to have an inner lining and are wholly 
1-celled (described as 2-celled), they seem to be sulcate or inclined to 
be sulcate at both sutvres, and probably are contracted between tho 
seeds and partly separate when mature. Bnt so far as the material 
goes cannot be referred to any other genus, What-is evidently the 
same species is No. 5831 Purpus from Puebla Mexico, May 1912. : 

14. Astragalus simplicifolius (Nutt.) Grey Proc. Am. Acad. 6 231 
(1864) Phaca simplicifolia Nutt. in T. & G. Fl. 1 350 (1838). Homalo- 
bus uniflorus Rydberg, Pods linear and short-acuminate to triangıı- 
lar-ovate, straight or with ventral suture concave, not over 1 em. long, 

. about 2 mm. high, completely flat when young, elliptical in cross 
. section when ripe, with acerose tip, sometimes barely exceeding the 

. calyx, mostly 1-seeded. Flowers 6-8 mm. lone, with light claws, solitary 
_ in the type, on peduncles not longer than the very short leaves. Ban- _ 
_ mer about 5 mm. long, oval, arched abruptly at calyx tips to about 60 
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degrees, hooded and emarginate, as long as, to 1 mm, longer than 
wings, groove deeper below, sides reflexed most in middle to 1 mm. 
wide, white spot very small and purple-veined. Wings arched 30 de- 
grees, concealing keel, narrowly oblong, rounded, 2 mm. wide, as wide 
as and 2 mm..longer than keel, concave to it, one bent over keel and 
the other bent out, inclined to be white-tipped. Keel rounded till 
the tip is erect or more incurved, obtuse to acute, dark-purple. Calyx 
narrowed but not gibbous below, not flattened, cleft deeper, above, 
appressed hairy, lower side straight and upper arched, tube 2-3 mm. 
long, teeth subulate and arched, about as long as tube. Pedicels 
about 1 mm. long in flower and 2 mm. long in fruit, much shorter than 
the bracts which are lanceolate, acuminate and nearly as long as calyx 
tube, pubescent. Leaf rachis rather rigid, enlarged above to a single 
unjointed leaflet which is in the type oblanceolate to spatulate or lin- 
ear, flat or involute and barely 2 cm. long. Stems in dense cushions 
each crown about as broad as long. Branches of root 2-3 mm. thick, 
cushions 1-2 feet in diameter. The type grows on the arid clay plains 

of the Green River Basin Wyo. and adjacent Utah to Cave Hills S. 
Takotah. Blooms May to July. „It passes by imperceptible grada- 
tion into 

Astragalus simplicifolius var. caesritosus (Nutt.) Jones Cont. 7 

647 (1895) A. simplicifolius var. spatulatus (Sheldon) Jones Cont. 
10 65 (1902) A. spatulatus Sheldon Minn. Bot. Stud. 9 22 (1894) 

Homalobus cespitosus Nutt, in T. € G. Fl. 1 352 (1838) Tragacantha 

cespitosa (Nutt. Kuntze, Homalobus- canescens Nutt, and brachy- 

carpus Nutt. A. lingulatus Sheldon. A. exilifolius Nelson. Pods linear, 

nearly 1 cm. long, straight or arched, erect or ascending, short-race- 
mose, Flowers several, capitate. Pedicels in fruit at least as long 

88 the bracts, Peduncles conspicuous, longer than the leaves. Leaves 
either a long ligulate or filiform petiole without leaflets (3-5 cm. long) 
cr with 1-2 pairs of filiform to oblanceolate leaflets mostly jointed to 

the rachis. From the Plains of central Colorado through Wyoming to 

the Wasatch, and from the Cedar Mt. near Green River Utah and 
Duchesne Valley Utah northward to Assiniboia and the Yellowstone 

Park. A. lingulatus is the form with phyllodia-like petiole, A. exili- 

folius is a form with pods of simplicifolius and leaves nearly of lingu- 
latus. 

15. Astragalus detritalis Jones Cont. 13 9 (1910). Pods narrowly- 

linear, faleate, about 2-3 em. long, and 2 mm. high, minutely pubescent 

and mottled, flat when young at least, ascending, capitate, nearly 

sessile, with short-triangular and declined tip. Flowers about 1.5 cm. 

long, several, capitate. Calyx short-cylindric, about 5 mm. long and 3 
mm. wide, with conical base, equally inserted, oblique at tip and much 

deeper cleft above, the arcuate and subulate teeth unequal and as long 

as tube. Banner oblong-oval, notched, 8 mm. long, erect, arched in 

gentle arc from base to tip, with sides reflexed 1 mm. wide in mid- 

dle, white spot of several bands 2 mm. below tip. Wings with blade 
narrowly oblong, about 3 mm, wide, rounded and obtuse, flat to keel 

about 2 mm. shorter than banner and 3 mm. longer than the straight, 

Innate or boat-shaped keel which has a rounded and erect tip. Bracts 

about 8 mm. long with green tips. Leaves 5-8 cm. long, with slender 

petioles and about 2 pairs of oblanceolate leaflets all jointed to rachis 

2s well as the terminal one which is not conspicuously larger than 

the rest, some of the less developed leaves are much shorter and some- 

times with obovate leaflets. Stipules lanceolate, Stems very short but 

not reduced to crowns, the internodes nearly as long as the — 

Growing in small mats rarely a foot in diameter on clay knolls M 
canon south of Theodore Utah on the upper edge of the er elt, — 

This may be an extreme form of A. simplicifolius but though the ma — — 
terial is ample there are no intergrades known. 



80 

16. Astragalus montanus (Nutt. in T. & G. Fl. 1 353 (1838) as 

Kentrophyta) Tragacantha montana (Nutt.) Kuntze, A. Kentrophyta 

Gray. Homalobus montanus (Nutt.) Britton, Kentrophyta viridis 

Nutt. This is a very variable species. The type has very rigid stems 
and leaves, the latter nearly sessile and with very spinose and rigid 

channeled rigid leaflets 5-10 mm. long which are linear-subulate, with 
conspicuous, hyaline and spiny stipules. Pubescence attached near the 
middle. Flowers 5-10 mm. long, white with purple keel tip. Banner 

arched to about 90 degrees or less abruptly and with hump below the 
bend, hooded, with very concave sides and little reflexed, th groove 
very narrow, the blade contracted about 2 mm. below the tip so that 
the general outline is oblong, the tip abruptly reflexed or not at all, 
deeply notched, a little wider at tip than below, finely striate-veined 
with purple, white spot evident, broad veined; wings connivent, oblong, 

ovate, to lunate obtuse to barely acute, about 3 mm. longer than 
keel or bearing the same relation when flowers are smaller, ascending 

to nearly 90 degrees. Keel purple-tipped and very sharp and much 
incurved. The right wing folded over the end of the keel. Calyx short- 
campanulate and obconical and Hedeoma-like, with broad sinuses and 
subulate curved teeth about as long as tube which is about 2 mm. 
long, sometimes a little flattened above, obliquely attached. Pods in 
the type obliquely ovate, with short-acuminate tip, hoary, laterally 

flattened, not sulcate, about 4 mm. long. It abounds in mats on the 

bad lands of Wyoming, to S. Dakota mostly on clayey knolls, extend- 
ing over into Dakotah and Colorado and northward to Alberta, and 
southward to northern Airzona and New Mexico. Upper edge of the 
Lower Temperate and lower part of Middle Temperate life zone. 

Astragalus montanus var. Coloradoensis (Jones as Kentrophyta 
var. Cont 10 63 (1902). This is a form with stipules all free and 
small but acerose, white stems, and similar pods 10 mm. long. In the 
hot region of northern Arizona at Lee’s Ferry on the edge of the Tro- 
pical life zone in dry plains. 

Astragalus montanus var. ungulatus. (Jones Cont. 7 650 (1895) 
as Kentrophyta var. This is a very condensed form with leaves hardly 
1 em, long and le^flets about 7 mm. long. Stipules hyaline small and 
not acerose. Flowers about 5 mm. long Pods claw-like oblianely 
ovate, with arched tip and nearly round in cross-section, rarely a 
trifle sulcate, hoary, 3-4 mm. long, mostly single in the axils. Sprice- 
mont Nevada on barren gravelly knolls, Lower Temperate life zone. 
Kentrophyta Wolfii Rydberg is about this form. 

Astragalus montanus. var impensus (Sheldon Minn. Bot. Stud. 9 
118 (1894) as A. viridis var. A. Kemtrophyta var. elatus Watson. 
Kentrophyta impensa (Sheldon) Rydberg. This is an erect form or a 
matted form where some of the central stems are erect and often 2 
feet high, with leaves of the type but mostly shorter, and the small 
flowers and pods of the var, ungulatus, but generally 2 or 3 feet at 
each node and pods sometimes with an elongated falcate: and acerose 
tip and often nearly smooth. This has the widest range of all the 
forms, from Fort Wingate through northern Arizona. the Navaio 
Basin, westward to Pioche and the Sierras, throughout Utah and north- 
westward to Walla Walla in the Columbia Basin, at least in eastern 
Nevada. In the Lower Temperate life zone on dry gravelly mesas, 
mostly among the junipers. 

Astragalus montanus var. rotundus. (Jones Cont. 7 650 (1895) 
as tegetarius var. rotundus.) This is a prostrate straggling form 
with long stems and long internodes mostly, with the small pods 

. and flowers of the var. ungulatus but pods conical, little flattened 
normally straight and with sutures arched and convex and with a tri- 
angular tip, leaflets about 5 mm. long and barely needle-tipped. linear. 

| Flowers light-purple. Among the pine our at the head of the 
| Bet. Utah, Middle T life zone. A Aulas form on the 
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Summit of Mt. Warren in the Sierras, Congdon, This is intermediate 
between the other montanus forms and tegetarius but still has the 
hairs not fixed by the base. 

Es Astragalus montanus var. tegetarius (Watson Bot. King 76 (1871) 
as species). A. Kentrophyta var tegetarius Jones. A. aculeatus. Nelson 
. A. tegetarius car. implexus Canby. This is the high alpine form 
- With filiform matted prostrate stems, very short leaves and leaflets 
rather green, mostly flat and linear-oblong and abruptly aculeate. 
Stipules connate, hyaline, often needle-tipped, flowers minute to 7 mm. 
long, normally purple but often white, either a few on a manifest 
short peduncle or single and mostly sessile. Pods from 3 to 8 mm. 
long, from oval, or half-oval, to ovate, little oblique, apiculate, much 
or little flattened laterally, smoothish when mature. Pubescence 
attached by the base. The only constant character is the pubescence 
attachment, in all other respects it shades into A. montanus, while 
the broader leaved forms of it have the hairs attached close to the 
end. Common in the high mountains from Colorado to the Sierras 
end northward to Montana and the mountains of eastern Oregon. 
alpine and subalpine. 

17. Astragalus humistratus Gray Pl. Wright 2 43 (1853). Tium 
Rydberg. A. albulus Wooton & Stanley. Leaves except the lowest, 
almost sessile, short with rather many pairs of leaflets, mostly close- 
set. Stipules united almost to very tip and large. The species is 
very variable. The type character is given below. Stems intric- 
ately branched only close to the stout tap root, then straggling over the 
ground vine-like for 1-2 feet. Leaflets contignous less pubescent above, 
linear-oblong, fully 1 cm. long, acute, hoary. Bracts large, about as 
long as calyx, subulate-lanceolate. Peduncles longer than the leaves 
and with short-racemose pods which are narrowly oblong, somewhat 
faleate, 1.5-2 em. long, almost smooth to pubescent, several seeded 
rigid, sulcate dorsally and with raised ventral suture. Flowers 
rather many, thick, inclined to be subcapitate, lead-purple to dirty- 
white. Banner water-lined, obcordate, with sides reflexed below, 
the groove deeply fan-shaped below and shallowing above making the 
banner seem hooded from behind. Wings nearly acute, sinuate to 
notched on the lower side, arched to about 20 degrees, oblanceolate 
to obovate, 3 mm. wide, wider than the keel, the right hand one hooked 
over the end of keel and 1 mm. longer than keel, about 4 mm, long, 
light-colored. Keel dark-tipped, the erect part about as long as base 
and produced and rather acute, 3 mm. long. Calyx obcompressed 
toward tip, campanulate, about 3 mm. long, with rounded sinuses. 
often 2-bracted at base, from hoary when young to smooth when old, 
often wrinkled; teeth subulate and about as long as tube. Leaves. 
less pubescent above, often silvery. From the borders of Texas to 
the Sierra Madres of Chihuahua and the Colorado river and north- 

ward to Las Vegas, New Mexico, to the Navajo Basin, Panguitch and 
Cedar City Utah and Pioche Nevada on gravelly mesas among pines 

and junipers, Lower and Middle Temperate life zones. The species 
seems to vary only in the San Francisco Mt. region, where it is 

common. A. Arizonicus has much the same appearance as this. 

| Astragalus humistratus var. Sonore (Gray) Jones Cont. 10 58 
(1902). ja Hnos Gray Pl. Wr. 2 44 (1853). Petioles evident. 
Leaflets linear, rather distant, over 1 cm. long, acute, hoary. Pedun- 
cles not longer than leaves. Pods lunate hardly 1 cm. long, 
much incurved, about 5 mm. high from suture to suture, not sul- 
cate, much obcompressed below. Plants less elongated. Stems long- 
persistent. This is a common form in Arizona to id City Dr cis E 

Astragalus humistratus var. Hosackiae (Greene) Jones Cont. 10 
58 (1902) A. Hosackiae Green Bull Cal. Acad. 3 157 (1885), Whole —— 
plant sparingly pubescent, Leaflets smooth above, elliptical, hardly 1 
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em. long, flat, contiguous and leaves sessile and short. Pods ovate, 
acute, about 6 mm. long, oblique and inflated but not conspicuously 
arcuate, cross section, inclined to be reniform and dorsal suture raised 
as in the species. Racemes short. This is a common form grow- 
ing in the shade on the Mogollon plateau of the San Francisco peaks. 

Astragalus humistratus var. tenerrimus Jones Cont. 7 649 (1895). 
This is the most slender form of the species with filiform stems grow- 
ing in loose mats even 3 ft. in diameter, elongated filiform peduncles 
-3 times the leaves which are 2-3 cm. long, the stem ones sessile, the 

other with filiform petiole evident, Leaflets flat, rarely contiguous, 
3-5 mm. long, oval to elliptical, about 5 pairs, rounded and obtuse, 
nearly smooth, Flowers about 8 mm. long, few. Pods broadly oblong 
and arcuate to 45 degrees, laterally flattened, about 1 cm. long, and 
5 mm. high, not suleate, smooth. In the parks of the Kaibab or 
Buckskin Mts. Arizona, overlooking the Grand Canon under the shade 
of the spruces and pines. Middle Temperate life zone. In gravel. 

18. Astragalus sesquiflorus Watson Proc. Am. Acad. 10 346 
(1875). Phaca Rydberg. Leaves all on filiform rigid petioles which 
are mostly as long as leaf-rachis, 2-3 cm, long. Leaflets 3-4 pairs, 
barely contiguous, linear-elliptical, very acute at both ends, 3-7 mm. 
long. Whole plant hoary except the peds. Stems in dense, soft and 
not compact, 1-3 dm. wide tufts with innumerable branches only a few 
inches long rising a few inches above the ground, the internodes only 
on the longer stems rarely much surpassing the recurved and lonz- 
acuminate stipules. Peduncles filiform and rigid and with the rachis 
a little surpassing the leaves, with flowers very few and racemose 
toward the ends, on pedicels about 2 mm. long which are much 
shorter than the filiform, elongated, recurved and long-hairy bracts. 
Calyx Hedeoma-like, that is campanulate or conic, acute at base and 
equally inserted but not at all compressed nor oblique, the tube about 
2 mm. long, and the subulate and arched teeth about 3 mm. long. 
Flowers bluish-purple, 5-8 mm. long. Banner bent sharply at the 
end of keel to erect, sides scarcely at all reflexed, about 4 mm. wide, with oval outline, but 2s you look at it broadly ovate, Groove in 
banner forming a half circle, about 2 mm. wide and extending to tin 
of banner. No white spot Wings 1 mm wide. bent up at calyx tube 
to 45 degrees and exposing keel base, oblaneolate and obtuse, very 
oblique, 3 mm. long, concave to keel and close-pressed to it and rot 
quite as long, purple. Keel with tip bent abruptly at calyx tin to 90 
degrees, acuminate to a sharp tip, about 3 mm. high and tip d^rk- purple. Pods often mottled, shaned about like a meat-chopper that is, 
broad!y oblanceolate-falcate, with the deltoid tin erect and end- ing in a long subulate cusp, about 1 em. long, flat toward tin, tri- angular-cordate in the middle by being suleate, gradually flattening 
down toward base till completely obcompressed and inclined to be substipitate, seemingly but not at all inflated. This has a superficial 
resemblance only to A. paueiflorus, being manifestly a close ally 
to A. humistratus and connecting with the Sericoleuci. On Sandy edges from the Pahria through Kanab ana the Virgin bluffs in the Grand Canon region. Lower Temperate life zone. Blooms in Aprii. 

19. Astragalus humillimus Gray Brandegee’s Rep. San Juan 235 (1876). Phaca humillima (Gray) Rydberg. Densely caespitose and vractically acavlescent in small mats from very woody and short branches of the crown. Leaves about 1 cm. long, the fitif-rm petiole about half the whole. Leaflets 3-5 pairs, folded, thick, silvery, about 2 mm. long. Stipules lightly hairy above, closely imbricated, broadly ovate to deltoid. Peduncles a little longer than the leaves, 1.5-2 em. Jong, with 1-3 flowers racemose at the ends. Flowers hardly 5 mm. long, light-purple, horizontal, on a relatively slender pedicel. Bracts 
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broadly ovate and acutish, a little longer than the pedicels but not 
equaling the calyx. Calyx obconic, rather oblique at tip and base, a 
little over 2 mm, long, with the triangular black teeth about a third 
the whole, Banner purple-speckled, about 2-3 mm. long, abruptly 
arched at calyx tips to nearly erect, about oval but with sides reflexed 
from base to tip and seeming oblong. Wings a trifle shorter than 
banner and arched 45 degrees, broadly oblanceolate, obtuse, not ex- 
posing keel, white or tinged with purple and a little speckled, keel 
about 2 mm shorter than banner (blade) and gently arched to near 
the tip and then sharply arched in all to about 200 degrees, then 
the very broadly deltoid tip erect, purple. Pods hoary, ovate and 
with cross section rather rounded, about 4 mm. long or less, about 
l-seeded. Apparently not sulcate nor conspicuously oblique. This 
has the habit of A. montanus and has doubtless been mistaken for it, 
Blooms April to May. Gathered by Brandegee on the Mesa Verde 
Colorado. Apparently common at the Grand Canon of the Colorado 
at the end of the railroad on sandy ledges. The floral characters 
are taken from the Grand Canon material, This can at once be 
separated from montanus by the leaflets jointed to the rachis 

20. Astragalus Gilensis Greene Tor. Bull. 8 97 (1881). Leaflets 
about 8 pairs, shortly acute, 5-7 mm. long, with the appearance much 
that of A. humistratus and with hairs not fixed at the ends. Leaves 

inclined, to spread out on the ground, 5-8 cm. long, rarely more. 
Prduncles many, scapose, inclined to be decumbent, 10-12 cm. long. 
Flowers capitate, about 16, purple, about 7 mm. long. Calyx tube 

about 3 mm. long campanulate, narrowed below, the subulate teeth 
nearly as long. Bracts acuminate-lanceolate, ascending, hyaline, about 

3 mm. long. Banner nearly round, 2-3 mm. long, abruptly arched to 
erect at calyx tips, with sides much reflexed and rather deepiy 

notehed. Wings broadly linear, rounded, arched to 45 degrees and 

exposing keel base, about 2 mm. shorter than banner and as much 

longer than keel. Keel almost exactly that of A. humillimus but tip 

a trifle more acute, about 2 mm long. 1 mm. shorter than wings, 

2 mm longer than calyx. Pods about 5 mm long, and a half longer 

than the calyx, half-oval, the dorsal suture straight and the ventral 

much arched and very thick, not inflated, laterally flattened and cross- 

section elliptical, sharply and very abruptly apiculate, rigid and hoary 

with close hairs, both sutures thick and prominent. This has many 

short branches from the crown and conspicuous stipules overlapping 

so as to form a narrow cone like mass 1-3 cm. wide, the edges some- 

what ciliate but otherwise hyaline and smooth. This has the general 

appearance and habit of A. calycosus, but the flowers and pods are 

of the Sericoleuci. This grows in dry places along the canon of the 

Gila in New Mexico and Arizona, Lower Temperate life zone. Also 

£athered by Parry No. 264 Mex. Bound. Survey at Santa Cruz Pass. 

Also in the Mogollons Socorro Co New Mex Metcalfe. 

21. Astragalus sericoleucus Gray Am. Journ. Sci. Ser. 2 33 410 

(1862). Phaca sericea and trifoliata Nutt. Orophaca serieca (Nutt.) 

Britton. Tragacantha sericea (Nutt) Kuntze. Pods hoary, about 6 

mm. long, oblong-ovate, flattened a little J^terally but not arched, half 

included in calyx, a trifle inflated. Flowers normaliy purple, near- - 

ly sessile, rarely 1 cm. long, few at the ends of a short peduncle- 

which is rarely as long as the leaves or even shorter than the sti- 

y” les. Banner oval to obovate, notched, 4-8 mm. long, abruptly arched 
at end of calyx to erect or more, with evident white-spot and pu le- 

veined. Wings lanceolate, often oblique, about as wide as keel at base - 
and 2-3 mm. longer and about as much shorter than banner. Keel 

not surpassing calyx teeth, with base about straight and erect part —— 

as tong and arched sharply to at east 90 degrees, obtuse and puse ; 
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tipped, Calyx conic, with tube about 3 mm. long and as long as the 
triangular and curved teeth. Bracts often as long as calyx. Primary 
leaves sometimes with 5 leaflets, the rest with three, early petioles 
very short and later ones elongated. Pubescence attached near the 
middle, fine and wavy. In the type the calyx is not deciduous. It 

closely resembles A. Alberti Bunge. Frequent on the plains of northern 
Colorado and adjacent Nebraska and Wyoming. Middle Temperate life 
zone, in dry places. Blooming in May. 

Astragalus sericoleucus var. aretioides Jones Cont. 8 13 (1898). 
Orophaca Rydberg. This is a very condensed form with flowers barely 
exserted from the stipules and with stems reduced to crowns, the 
leaves very short and with almost no petiole. Leaflets usually acute. 
On gravelly hills of the Laramie Plains, Wyoming. : 

Astragalus sericoleucus var. tridactylicus (Gray) Jones Cont. 
10 69 (1902). A. tridactylicus Gray Proc, Am. Acad. 6 527 (1865. 
Orophaca Rydberg. Tragacantha Kuntze. Phaca digitata Nutt, An 
unpublished name. Pods globose-ovate, nearly smooth to puberulent, 
3-4 seeded. Flowers mostly included in the stipules, from 1 cm. long 
to balf as long and very variable. Calyx soon falling from the pod. 
Leaves usually long-petioled.  Leaflets rather narrow and often 1.5 
cm. long. Stems reduced to crowns. With the type but less com- 
mon. The extreme form seem very distinct, but it intergrades. 

22. Astragalus tegetarioides Jones Cont. 10 66 (1902). Pods 
about twice the calyx, about 3 mm high and 1-2 mm. wide, abruptly 
apiculate at both ends, splitting the calyx, chartaceous, coarsely reti- 
culated, translucent, laterally flattened but bulged at the single seed, 
ashy, rather ascending, sutures obscure and nerve-like, sides rather 
“concave, cross section ovate, or when bisulcate dorsally appearing 4- 
angled, both sutures convex but the ventral the more so, Flowers 
about 5 mm long, horizontal. About half a dozen in a head which be- 
comes a short raceme in fruit, 5 mm. long. Banner purple-striped, about 
3 mm long, oval, abruptly erect at end of teeth, with sides much re- 
flexed. Wings broadly obovate, very oblique, wider than keel and 
1 mm. longer, 1 mm. shorter than banner. Keel barely surpassing 
the calyx, rounded from base to a half circle, obtuse, about 1 mm. high. 
Calyx turbinate-campanulate, the tube about 1 mm. long, narrowed and 
unequally inserted at base on a filiform pedicel which is at least 
as long as calyx tube, not oblique above. Teeth subulate, lax, nearly 
2 mm. long. Bracts lanceolate, shorter than the pedicels. Pedincles 
filiform, about 2 cm. Iong. Leaves 2.5-4 em long, with the filiforn 
petiole over half the whole. Leaflets thick, folded, nearly contiguous, 
about 4 pairs, 4-5 mm. long, obcordate to oval-obcordate, with cuneate 
and lons-petiolnlate base, truncate, to notched. Stipules nearly deltoid, 
with subulate tips, green at first, 3-5 mm. long. Stems much branched : 
forming dense mats, about 1 mm. thick, flexuous, with internodes about 
1 em. long. Whole plant silvery with wavy hairs. On the southern 
Blue Mts. Oregon in the Buck Range, in sandy soil, No. 2619 Cusick, 
blooming in June. This has the habit cf tegetarius and lentiformis. 
But for the 1 celled pod it would go with lentiformis. 

23. Astragalus quinqueflorus Watson Proc. Am. Acad. 21 450 
(1886). Pods about 4 mm, high and 2-3 mm wide. ashy, half-oval, very 
obtuse and apiculate. coarsely 5-7 ribbed, with thick sutures, rarely 
a little sulcate dorsally in the middle, laterally flattened, with cross sec 
tion ovate or a little cordate, pendent, splitting the calyx, several seeded 
Flowers white, about 3 mm. long, rarely 5 in a loose raceme. Banner 
round, abruptly arched to erect at end of tube, about 2 mm. long, sides 
a little reflexed. Wings oblanceolate, arched, about 1 mm longer than 

_ keel and as much shorter than banner. Kee] about 1 mm long the base 
a little arched and end abruptly rounded to about 110 degrees and then 
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the tip erect and acute, about 1 mm. high, purple-tipped. Calyx tube 
about 1 mm, long, campanulate, acute at base and equally inserted, cleft 
deeper above and with unequal teeth about as long as tube. Pedicels 
slender, about 3 mm. long, much longer than the minute bracts, Pe- 
duncles filiform, subterminal, often 1 dm. long, weak, with fruiting 
racemes 1-3 cm, long. Leaves about 5 cm, long, with the petiole fully 
half the whole. Leaflets about 4 pairs, thickish, broadly linear, obtuse, 
hardly 5 mm. long, folded, distant, Stipules not connate, triangular 
to subulate, 2-3 mm. long. Stems a few inches long, many from the 
crown, with slender internodes, prostrate. Hills and plains of Chihua- 
hua Mexico to Zacatecas. Tropical. This has the habit of A. Brandegei- 
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TRIPHYLLI 2. 

Densely exspitose and acaulescent plants with large crowns 
and digitate silvery leaves. Flowers elongated and narrow 
2-3 em. long, white. Peduneles none, with flowers sessile 
among the stipules which are large, hyaline and smooth above 
and long-hairy below. Pods about ovate, hoary, very small 
and inelosed in calyx. Much nearer related to the Ocreati than 
the Sericoleuci. 

Flowers smooth. 24 triphyllus 
Flowers hairy. 25 hyalinus 

24. Astragalus triphyllus Pursh Fl. 740 (1814), Phaca caespitosa 
and argophylla Nutt. A. gilviflorus Sheldon. Orophaca caespitosa 
(Nutt) Britton. Leaflets 3-5, oblanceolate, 1-2 em. long, acutish, often 
folded, jointed to the variable petiole, densely pubescent with warty 
straight, slender hairs fixed near the base. Flowers with banner 
oblanceolate to obovate and with a long and narrow claw, a little 
arched at tip ina gentle arc, sides much reflexed, about 9 mm. longer 
than keel. Wings linear to narrowly oblanceolaterounded and obtuse, 
straight, about 3 mm. wide, as wide as keel and 2-7 mm. longer. 
Keel blade broadly linear, straight, about 7 mm. long, purple-tipped, 
but little wider at tip where the lower side is arched in semicircle and 
with the upper corner very obtuse and not produced, general outline 
nearly linear-cuneate. Calyx tube cylindric, often a little inflated, 
1-1.5 cm. long, straight, laterally flattened, with acute and oblique 
base, not 5 mm. wide. appressed-shaggy with white hairs, the teeth 
triangular and about 3 mm. long. Pods 5-7 mm. long, acute, cross 
section nearly round, the ventral suture a trifle arched, little if at all 
sulcate. Ventral suture raised and decidedly thickened. On the 
Plains from Nebraska and northern Colorado to the base of the Rockies 
and northward to the Saskatchewan, apparently not on the Pacific 
Slope. Blooms early in May. 

25. Astragalus hyalinus Jones Cont, 7 648 (1895). Stems loosely 
matted, usually erect 2.5-6 cm. high at the ends of the much branched 
tap root. Stipules very conspicuous, large and much imbricated, at 
least 2 cm. long, smooth except at base. Leaflets narrowly elliptical 
to oblanceolate, about 1 cm. long and 4 mm. wide, 3, densely silvery- 
silky with hairs attached near the middle  Petiole variable. Flowers 
and pods similar to the above but flowers hairy all over. On the 
Plains with A. triphyllus and may be an abnormal form. 
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DEBILES 3. 

Pods nearly sessile or shortly stipitate, papery (chartac- 
eous in A. leptaleus), inflated, completely 1-celled, and with 
dorsal suture not at all intruded, nigrescent, becoming gla- 
brous with age, about straight but oblique, nearly half-oval to 
half-ovate or narrowly oblong, but little flattened laterally 
if at all (decidedly flattened in A. Bourgovii), cross-section 
nearly round, not suleate or only flattened dorsally (some- 
times suleate in leptaleus and Bourgovii). Ventral suture 
about straight and tip not declined (except possibly in A. po- 
laris), dorsal suture the more arched. Flower 7-12 mm. long, 
few or in heads. Calyx tube nigrescent, cleft deeper above, 

hyaline, campanulate, 2-3 mm. long, narrowed below, the 

teeth subulate and nearly as long as the tube. Petals rather 

broad and short-elawed. . Keel purple-tipped. Peduneles 
long and filiform. Bract green and lanceolate, a little longer 

than the pedicels, small and short. Leaflets thin and flat. 
Stipules large, connate at least below, green. Stems slender, 

perennial, flexuous, weak, with slender internodes and weak 

and narrow leaves, spreading over the ground, from rather 

slender roots and much divided crowns from fleshy or woody 

roots. This section would seem to belong to the Inflati but 

all its relatives are here. A. vaginatus Pall. referred to in 

Hooker’s Fl. Bor. Am. 1 149 in which the description of Pal- 

las is quoted would naturally come here, but that species is A. 

versicolor, while the plant of Richardson (on which Hooker 

bases A. vaginatus) and which Sheldon calls A. Richardsoni 

is A. Bourgovii probably. A. versicolor does not grow in 

America. 

KEY 
A. Pods large, oval-oblong, 3-5 cm. long, greatly inflated, not reflexed, 

single or few at the ends of filiform peduncles. Roots not woody. 

Arctic plants. 26 polaris. 

2A. Pods small, not over 1.5 cm. long, somewhat inflated, the cross 

section inclined to be ovate, on a minute stipe, or short, few at 

the ends of the filiform peduncles. 

2AB. Pods apparently sessile or on a scarcely noticeable stipe, 

oblique, broad. Flowers capitate when in bloom. 

Leaves petioled, rather few. Leaflets 3-5 pairs. Wet meadows 27 debilis. 

Leaves a very many. Leaflets és pairs. Arctic. 28 Yukonis. 

2A2B. Pods distinctly stipitate, little oblique, narrow, mostly sul- 

cate dorsally. Leaves all petioled. 

Stipe 2 mm. long. Calyx 3-4 mm. long. Pods sharp at both ends. > 

vue nn a atu e Pedicels longer than bracts. 29 Bourgovii. 

Stipe about 1 mm. long. Peduncles longer than leaves. Pedicels 

not longer then bracts. Pods acutish only. 30 leptaleus. | 
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88 Debiles. 

26. Astragalus polaris Benth. in Hook. f. Arct. Pl. 323 (1861). 

This is also Tr. Linn, Soc. 330. Pods about 2 cm. wide and high, 
speckled, obtuse at both. ends, seemingly much obcompressed, with 
dorsal. suture ä little arched and the ventral about straight when 
mature but convex when young and with tip declined, ascending, 
black-hairy, sessile or with a minute and jointed stipe splitting the 

` calyx. Calyx rather long-campanulate, 4 mm. long, the teeth about half 
as long. Flowers 1-3, the blades of petals 3-4 times as lone as 
calyx, the k&el.shorter than the rest. Peduncles about 1 dm. long 
in fruit, axillary. Leaves about 1 cm: long, with a petiole about 1 cm. 
long. Leaflets 5-7 pairs, ovate to oblong or elliptical, about 2 cm. 
long and 7 mm, wide, retuse to deeply notched short-petiolulate, dis- 

tant. Stems delicate and very slender, about a foot long, diffuse. 

Stipules hyaline, about 7 mm. long. Internodes about 2-3 cm. long. 
Plants smooth to sparingly pubescent. This imperfectly known species 
from Cape Vancouver grows in the tundra. Arctic. 

À 27. Astragalus debilis. (Nutt.) Gray Proc. Phil. Acad. 60 (1863). 
Phaca debilis Nutt in T. € G. Fl, 1 345 (1838). A. Bodini Sheldon. 
Homalobus Rydberg. Pods half-oval, about 5-8 mm. long, the ventral 

‘‘suture about straight or a little convex toward the end, about 3-4 mm 
high, rather laterally flattened, the cross section being broadly ovate 
or rarely a little cordate by being a trifle sulcate dorsally, minutely 
stipitate, apiculate at both ends, widely spréading or reflexed. Flow- 
ers in the type in dense heads on peduncles longer than the leaves, 
shortly-spicate in fruit, light-purple to purple-tipped, many, spreading. 
about 1 cm long, rather narrow. Banner ‘oval to oblong-oval, abort 
5-7 mm. long, ascending abruptly ‘to 45 degrees at calyx tips, with 
sides reflexed below and about one half mm. wide, not at the notched 
tip; groove reduced to a mere line above but formino a half circle 
and about 1 mm. wide below keel tip; white spot comes within 1 mm. 
of tip, is obovate to fan-shaped and lacerate Above with fine purple 
lines, purple veins run through the spot and unite in twos below but 
do not form a ring, spot is about 2 mm. wide and 3 mm. long. the 
whole banner is purple-veined. Wings about 3 mm. long, sometimes 

: 2 mm. wide, obliquely oblong, with narrowed but obtuse tip, loft one 
: spreading, concave to keel and nearly horizontal with concave side 
down toward the tip and right hand one incurved over keel, nearly 
2 mm. longer than keel and as much shorter than banner, purple- 
veined. Keel much inflated near the calyx tips but flat beyond and a 
half longer, incurved about 100 degrees and very obtuse, dark-pur- 
ple. Calyx tube about 3 mm. long, almost cylindrical, laterally com- 
pressed below and obcompressed near tip, the lower side straight, 
the upper arched, neither oblique nor unequally inserted. Teeth equal, 
subulate and 2 mm. long. Pedicels short and stout, black. 1 mm, long 

.in flower, often twice the calyx and inclined to be twisted in fruit. 
Bracts, about 3 mm long. Peduncles 2-12 em. long. Upper leaves 
‘slender, narrow and sessile, rather appressed, rarely 1 dm. long. green, 
a little fleshy when fresh but drying very thin. Leaflets 6-8 p^irs, 
oval to lanceolate mostly acute, 4-15 mm. long, about 6-8 mm. wide, 

‘> ascending. rarely contiguous, Stipules triangular 4-10 mm. long, most'v 

Yd 

slaai 
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.reflexed, green. Stems weak, slender, delicate, 1-3 ft. long, many, 
"prostrate when. not supported by grass forming masses 2-4 feet 
wide from woódy crown. Pubescence of whole plant sparsely ashy 
to almost none. Grows in moist meadows where the soil is a little 

Alkaline. Middle Temperate life zone. Blooms in late summer. This 
18. a plant of.wide distribution but rarely seen. North Park Colorado 

t, Cummins, and Centennial Valley Wyo. Nelson; Loa, Utah 
"Ward and Jones, British Columbia Macoun, North Platte Neb, Ryd- 
berg distributed as A. giganteus; Stevenson and Laramie Wyo. by 

_ Cleburn m 1875. A form from Salubria, Idaho by myself though only 
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in flower and with all the leaflets short, oval and very obtuse, and 
peduncles only half as long as the leaves probably belongs here. A. 
Bodini is the ordinarily well developed form. 

28. Astragalus Yukonis n. sp. Pods immature, oblong-lanceolate, 
acuminate and somewhat arcuate upward, hardly 5 mm. long, ascend- 
ing. Eastwood pods are about 7 mm. long by 3 mm. wide, broadly 
oblong, round to a little oblate in cross-section, 2-3 seeded, thin, 
Short-hairy, erect, a trifle cordate at base, with strong raised ven- 
tral suture externally, shortly and very obliquely acute. Flowers 
purple, about 8 mm. long, about 5 at the ends of almost capillary ped- 
uncles longer than the leaves. Banner obovate, about 5 mm. long, 
arched abruptly at end of calyx to nearly erect, with sides reflexed 
about 1 mm. wide to tip; white spot triangular and purple veined, 
with the center produced as a white strip to tip of blade, 2-3 mm. 
longer than wings. Wings oblanceolate, oblique, a little arched, 
rounded, about 1 mm. longer than keel. Keel about straight along 
the base, about 4 mm. long, the tip abruptly erect, obtuse and 3 
mm. high. Calyx tube about 2 mm. long, slightly oblique at both ends, 
nearly equally inserted, the triangular teeth about as long. Pedun- 
cles about 1 mm, long and equaled by the bracts. Pedicels 5-7 
cm. long, in the upper axils. Leaves 2-5 cm. long, all rather long- 
petioled, innumerable, narrow. Leaflets 3-5 pairs, oval to elliptical, 
rarely 5 mm, long, rounded, ashy with rather coarse stiff white hairs. 
Sparse, appressed. Internodes very many, rarely 1 cm. long. Stems 
petioles and peduncles almost capillary, stems very many from a 
stout and erect root, much branched and forming delicate mats often 
a foot or two wide. Stipules small, rarely 3 mm. long. Though the 
pods are immature the plant is clearly new. No. 1082 Gorman from 
Ranch valley near Fort Selkirk on the Yukon in moist meadows, Jnly 
5 1899, The Ayan name is Kto-goonh. Distributed as A. debilis, 
No. 626 Miss Eastwood Whitehorse on the Yukon July 23, 1914. 

29. Astragalus Bourgovii Gray Proc. Am. Acad, 6 227 (1864) Pods 

fully 15 em long exclusive of the 2 mm, long stipe, from flattish to 
D^^rly round in cross-section, 45 mm. high, half-ovate-lanceolate to 

obliquely oblong-oblanceolate, acute at both ends. Flowers ascend- 
ing, few, racemose, stout and thick, about 1-1.5 mm. long, purple. 
Banner 7 mm. long, ovate-oval, short and abruptly arched at the ends 
of the calyx teeth to 90 degrees. but little longer than the keel, with 
sides much reflexed. Wings little shorter than the banner, lanceolate, 
a. little arched 1 mm. wide, narrower than keel. Keel 7 mm. long. 

Straight, sharply rounded, 2 mm. shorter than the banner, purple aabove, 
with tipe erect. acute and 3 mm. high. a trifle shorter than the wines. 

Calyx tube oblong-campanulate, 3-4 mm. long, narrowed below, with 
mouth scarcely oblique, with teeth triangular to filiform-subulate and 
about half as long as tube. Pedicels slender, mostly twisted and with 

pod inverted, about as long as the calyx teeth and about 2 mm. long in 

flower, but the lower fruiting pedicels often 1 cm. long. Bracts ovate 

to subulate, delicate, 1 mm, long. Peduncles almost filiform, nearly 
all terminal, much longer than the leaves, about as long as the 
stems, 10-15 em. long including the short rachis. Racemes short, spi- 
cate in flower. with about 5-10 flowers. Leaves not over 7 cm. iong, 
slender, with lower petioles about as long as the leaf rachis. Leaflets 
acute at both ends, narrowly elliptical to oblong or lanceolate, not over 

1-1.2 cm. long, 4 mm. wide, of 7-8 pairs, puberulent, nearly contiguous, 
reduced only at the ends of the leaves. Stinules scarious, 4 mm. long 

nearly wholly connate. Stems 1-2.5 dm. high, ascending, with inter- 
nodes not over 2-8 em. long. Root woody, crowned by many filiform 
and subterranean stems which form loose mats. Pubescence strigulose, 
SParse and short. This has the habit of A. aboriginum and resembles 
A. debilis but the leaves are more rakish and the leaflets sharp. Saw- ve 
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tooth Mts. southern Idaho and eastward to eastern Montana and 

northward to British Columbia, not in Utah, alpine and subalpine 

on rocky slopes, blooming in July and August. The type has very 

short stems, The less alpine forms have longer stems and leaves. 

30. Astragalus leptaleus Gray Proc. Am. Acad, 6 220 (1864). Phaca 

pauciflora Nutt. A. pauciflorus (Nutt.) Gray. Pods rarely 1 cm, long, 

3-4 mm. wide, chartaceous, a trifle inflated, elliptical-lanceolate or 

ovate to oval, acutish, abruptly contracted into a stipe about half as 

long as calyx, very shallow and widely-sulcate or flat dorsally, rather 

obcompressed, appearing as if nearly round in cross section, little 

oblique, sometimes a little curved and resembling small forms of A. 

flexuosus. Flowers 2-5, white (rarely purplish) on the ends of long 

and filiform axillary peduncles which are shorter than the leaves, about 

1 cm. long. Banner obovate to oblong-obovate, about 7 mm, long, 4-5 

mm. wide, notched, abruptly arched to 45 degrees at calyx tips, 2-3 mm. 

Longer than wings. Wings oblanceolate, 2 mm. wide, rather arched 

often to 30 degrees, 2 mm. longer than keel. Keel very short, about 

2 mm. long and high, rounded to a half circle from base, very obtuse. 
Calyx tube about 3 mm. long, narrdwed below, not oblique, a little 

longer than the subulate teeth and about as long as the filiform pedicel 

and subulate bract. Peduncles 2-5 cm. long. Leaves 7-10 cm. long, very 

narrow with ascending leaflets, and very delicate. Leaflets 7-11 pairs, 
lanceolate to elliptical, acute, distant, long-petiolulate, 7-12 mm. long. 

Stipules narrowly subulate, not reflexed, 4-10 mm. long, connate even 

on the uppermost nodes. Stems filiform, flexuous and very weak, 
rarely a foot long, often only a few inches long, the internodes rather 

short, minutely and sparsely pubescent but seemingly smooth. Whole 

plant very delicate, supported by the grass in the deep meadows in 
which it grows. Stems very few from slender running rootstocks as in 

A. andinus. This is equally rare with A. debilis and with the same 
wide distribution. Middle Temperate life zone. From Santa Fe New 

Mexico northward to British America. Westward to Gunnison Colorado, 
not as yet found in Utah nor the Great Basin. Monida, Somers, Big- 

fork Montana, Jones, 
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Pods papery, rarely chartaceous, (coriaceous only in A. 
Beckwithii, oocarpus, and lentiginosus at times) conspicuously 
inflated (some forms of A. lentiginosus, Palmeri, and pauci- 
florus only slightly so), wholly 1-celled (except in A. lenti- 
ginosus which is variously 2-celled and A. Beckwithii and 
triquetrus have the dorsal suture raised within somewhat), the 
dorsal suture not at all produced (except as noted above), 
the ventral suture somewhat thickened and produced within 
and seed-bearing along the middle only, mostly suleate ventral- 
ly and the suture nearly straight to concave or sometimes 
convex in the middle, the dorsal suture the more arched and 
rarely suleate, pod tardily opening. 

KEY 

A. Pods wholly 1-celled (dorsal suture a little intruded in A. Beck- 
withii) 

AB. Pods small, rarely 2 cm. long, sessile, jointed to a minute stipe 
in A. pubentissimus and sabulonum, never balloon-shaped. Calyx 
turbinate to campanulate. Flowers small rarely 1 cm. long. 

ABC. Densely tufted or ceespitose perennials. Flowers racemose, 
much arched, widely spreading or reflexed. Keel purple 
Pods reflexed or horizontal. Leaves all petioled and crowded 

Miseres. 

ABCD. Flowers 5-8 mm. long. Stipules connate high up and 
inclined. to turn black in drying. Peduncles filiform, axil- 
lary, shorter than the leaves, over 2 cm. long. Leaves 

about 5 cm. lona, with 4-6 pairs of narrowly elliptical leaf- 
lets about 1-2 cm. long which are cuneate at base and api- 
culate. Stems very slender, branched below, very many, 
1-2 feet long, about prostrate, from a rather much branched 
root. Northern plants. 

Pods oblong, inclined to dry black, little inflated, much flattened. 
31 pauciflorus. 

Pods nearly globose, not blackening, much inflated, not flattened. 
32 miser. 

ABC2D. Flowers mostly barely 5 mm. long. Stipules not- 

connate, broad and reflexed, small, not turning black. Pods 
very oblique but not arcuate, papery. Peduncles barely 1-2 
cm. long and with rachis about as long. Leaves about 3 cm. 
long, with 3-5 pairs of oval to cuneate-obovate notched leaf- 
lets, not over 1 cm. long. Stems branching above, prostrate 

about a foot long or less, flexuous and with short internodes. 
Plants of the sagebrush plains at the eastern base of the 

Sierras. 
Whole plant softly long-hairy. — ^ 33 Pulsiferze. 
Plants ashy with closely appressed short hairs. ` 34 us. . 
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ABC3D. Flowers about 5-9 mm. long, purplish, rarely white, 
Calyx narrowly campanulate. Stipules not connate, rather 
wide, not turnina black. Pods shaggy, with longer and den- 
ser hairs than on the leaves opening along botn sutures at 

tip, obcompressed, narrow, conspicuously arcuate, inclined 
to be sulcate at both sutures, somewhat inflated, the dorsal 

suture double. Leaflets slightly if at all notched not evi- 
dently cuneate, short-petiolulate, about 1 cm. long, rather 
narrow, Plants of the Navajo and Green River Basins, 
growing in poor soil in valleys, Lower Temperate life zone, 
Often blooming as winter annuals. A. desperatus would be 
sought here when the pods are very thin, 

Whole plant softly and densely hairy. 35 pubentissimus. 

AB2C. Low annuals from a slender and erect root, widely spread- 
= ing and much branched stems not elongated, with short in- 

ternodes and numerous leaevs. Fiowers rather few and race- 
mose on axillary peduncles shorter than the leaves. 5-8 mm. 
long, mostly white, much arched. Stipules not connate, small 
Leaflets not over 7 pairs, narrow, thickish, obtuse. Pods very 
oblique, opening first at tip, mostly somewhat arcuate, papery, 

wrinkled, reflexed except in A. aridus. Pedicels very short 

and about as long as the minute bracts. Calyx campanulate 
to hemispherical, about 2 mm, long. Aridi. 

AB2CD. Pods strongly pubescent, but less so than the leaves 
with flat beak very short and mostly scarcely evident, ob- 
liquely oblong-ovate or half-oval-ovate, slightly inflated al- 
most filled by the large seeds, hardly 1.5 cm. long, jointed to a 
minute stipe. Leaflets elliptical. 

Plants appearing green but with short hairs. Pods rounded 
below, barely flattened. Flowers about 7 mm. long. 36 sabulonum. 

Plants hoary. Pods narrowed below and much flattened at both 
ends. Flowers about 5 mm. long. 37 aridus. 

AB2C2D. Pods only minutely pubescent when mature, hoary 
with very short hairs when young, very cblique, translucent 
and very thin and much inflated, conspicuously.and very 
obliquely flat-beaked, about 2 cm. long and 1 cm. high or 
wide, reflexed. Leaflets linear or seemingly so by being 
folded. 

Pods very oblique, half-ovate to lunate. 38 Geyeri. 
AB3C. Slender, elongated plants, weak, mostly annual, inter- 

nodes slender and leaves rather sparse, at le^s* not very many 
Flowers rather many in conspicuous racemes and about 1 cm. 
long, mostly nurnle, not conspicuously arche.  Pedunc!es 
elongated and mostly as long as or longer than the leaves Sti- 
pules not connate, small. Upper leaves short-petíoled. Leaf- 
lets narrow. over 7 pairs Pots with thin flat beaks, 1-2 
cm. long, fully half as wide, inclined to be bellied in the 
middie. rarely at all obcomoressed. manery, rarely wrinkled. 
Pedicels almost none or short and bracts very small. Calyx 
campanulate, small, rarely 3 mm. long. Stems prostrate or 
decumbent. Proriferi. t 

AB3CD. Pods reflexed, chartaceous to membranaceous, not 
over 1 cm, long (2 cm. in one form of A. Vaseyi), somewhat 
oblique but with ventral suture always convex in the middle, 
triangular-narrowed at base (abrutply so at base) and apex. 

i inflated in the middle till the cross section is round, not 
sulcate, with sharp beak, somewha. .riquetrous below the 

j flat tip, obliquely elliptical to oval, with both sutures evi- 
E dent and the ventral raised. Flowers many, spicate to 
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racemose, 7-10 mm. long. Calyx tube about 2 mm. long, 
obliquely attached (sometimes but obscurely so, with teeth 
subulate and about as long as the tube (short in A. Meta- 
nus). Peduncles about as iong as leaves, the floral rachis 
twice as long. Leaflets about 2-3 cm. long, elliptical or 
narrower, mostly obtuse. Stipules adnate, reflexed. Stems 
striate, 1-2 ft, long, rather flexuous. Internodes 3-0 cm. long. 
Plants very pubescent except in A. metanus. Tropical life 
zone. 

AB3CDE. Pubescence spreading. Leaflets moderately petio- 
lulate. 

Pods racemose. Flowers nearly white. Plants shaggy 
with partly spreading silky hairs. 39 Julianus. 

Pods spicate. Flowers dark-purple. Plants hoary 
above with densely woolly. hairs. 40 proriferus. 

AB3CD2E. Pods nearly glabrous, ventral suture humped in 
the middle and about one-half as convex there as the 
dorsal. Upper leaves sessile or nearly so. Leaflets about 
9 pairs, 2-3 cm. long, distant, acutish, long-petiolulate, nar- 
rowly to ıinear-elliptic, flat. Pubescence ‘closely ap- 
pressed. Tall plants and probably shrubby. 

Pods much flattened except at very base, ro mm. long. 41 metanus. 

Pods not flattened except at very tip. 2 cm. long. 42 Vaseyi. 

AB3C2D. Pods 410 mm. Jona, reflexed in short and close ra- 
cemes, very greatly inflated, globose-ovate, not at all oblique 

not compressed, not sulcate noticeably, not at all narrowed 
at base, the minute and flat tip scarcely visible. Stems as- 
cending, annuals or winter annuals. 

Pods jointed to a minute stipe, 6-8 mm. long. 43 Thurberi 

AB3C3D. Pods about 5 mm. high and 12 mm. long, half-oval, 
inflated very little and only in the middle, much laterally 
flattened till nearly flat, erect and appressed. Apparently 
perennials of the Lower Temperate life zone. 

Pods nearly flat. ; 44 Palmeri. 

AB4C. Slender or tall plants with minutely woolly pubescence, 
stubby cream-colored flowers in dense spikes which do not 
elongate with age and on conspicuous peduncles which elon- 
gate with age. Leaves sessile, with many pairs of nearly 
contiguous leaflets, which are cuneate below. Pods taper 
pointed. Tropical plants. = 

Pods rigid, small, little inflated, nearly smooth. Tall perennials. 
i 45 Ae rta 

Pods papery, rather large, much inflated, hairy. Annu 46 Hornii. 

A2B. Pods small, rarely 2 cm. long sometimes 3 cm. long in pictus 

and subcinereus very much inflated (somewhat so in scalaris), 
with cross section about round (deltoid-ovate in scalaris), tip 
but little flattened (decidedly so in insularis), reflexed, almost 
trasiucent and very thin, firm in subcinereus and scalaris, on 
a minute stipe shorter than calyx and mostly jointed to it. 

Mostly annuals, weak or low plants, erect. 

A2BC. Annuals or winter annuals with very thin small racemose 

flowers, and low and spreading habit. Pods seemingly sessile 
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A2BC. Pods neither balloon-shaped nor stipitate nor stipe even a 
mere knob except in A .Wetherilli where it is as long as calyx. 
but on breaking away they leave a minuts boss in the calyx 
as long as wide which sometimes elongates. Peduncles much 
shorter than the leaves. Triflori, 

Pods very oblique, smooth, small. Weak annuals. 47 insularis. 
Pods little oblique, 1-2 cm. long, mostly hairy. Winter annuals. 

48 triflorus. 
Pods 2-3 cm. long, conically pointed at least below. Stems 
zigzag. Plants ashy. 49 subcinereus. 

A2B2C. Perennials, rarely biennial. 

A2B2CD. Pods only minutely stipitate, but inclined to be con- 
tracted at very base in addition. 

A2B2CDE. Very delicate but erect plants with slender stems 
and filiform peduncles, and flowers in long and erect 
racemes, Pods very oblique and about 8 mm. long. 
Scalares. 

Pods racemose, 4-8 mm. long. Tall, erect plants, 
intricately branched. 50 scalaris. 

A2B2CD2E. Slender spreading plants with short internodes 
and many leaves, with filiform peduncles shorter than the 
leaves, few and racemose flowers, and translucent mottled 
tissue like pods about 2 cm. long and oval-ovate. 

Pods over 1 cm. long, few. Low, weak and 
ascending plants. 51 Wardi. 

A2B2C2D. Pods On a distinct filiform stipe about as long as 
calyx, but not jointed to it. Picti, 

A2B2C2DE. Plants not from filiform rootstocks and leaflets 
not phyllodia-like but broad, at least not linear. Pods little 
if at all oblique, 

Pods about 7 mm. long. Flowers greenish-purple. 
Plants prostrate. $2 serpens. 

Pods 1 cm. long. Elowers purple with white claws. 
Plants etect or nearly so. 53 nutans. 

A2B2C2D2E. Plants with filiform rootstocks and Phyliodia- 
like leaflets. Weil developed pods 3 cm. long, some smaller, 
Open and airy plants with slender and flexuous stems 
hardly a foot long, ascending. Peduncles much shorter 
than the leaves. Stipules very broad and small, not con- 
nate or only a trifle near the root. Flowers few, race- 
mose, about 7-8 mm. long, rather light-colored. Bracts 
minute. 

Plants with phyllodia-like leaflets and wiry 
underground stems. 54. pictus. 

A3B. Pods large or long, 3 or more cm. long (2 cm. long in A. 
oocarpus, balloon-shaped and small in A. jejunus.) - 

A3BCD. Pods strictly sessile, and the calyx falling with it. Tro- 
pical plants. Crotalarize. 

ASBCDE. Flowers white or cream-colored, thick and stubby, 
the erect part of banner very short and with sides reflexed 
but little. Petals nearly equ: 

Whole plant-h or woolly. 5 vestitus. 
Whole plant nearly smooth. 56 a 

(|.  A3BCD2E. Flowers purple or white, not stubby, the erect 
part of banner long and elliptical to oval, sides much re- 
flexed, much longer than wings, and wings longer than 

: keel. Flowers in oblong heads, ascending as are the pods, 
`> Which are but little oblique. Pubescent plants. This 
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group is probably nearest related to the lentiginosus group 

Flowers purple. Calyx teeth half as long as tube. Leaves 
and pods nearly smooth. 57 Crotalariz. 

Flowers light-colored. Calyx teeth as long as tube. 
Leaves densely white-woolly. Pods about smooth. 58 Miguelensis. 

Flowers purple-tipped. Whole plant silvery-silky. 59 Magdalene. 
ASBCD3E. Pods ovate, narrowed at base into a very thick 

pseudostipe, cartilaginous. Flowers white (cream-colored 
dry), about 1 cm. long, stubby and much arched, in loose 
racemes, Leaflets several pairs. 

Pods rigid, ascending 2 cm long. 60 oocarpus. 
A3BC2D. Pods jointed to a minute boss within the calyx and 

so minutely stipitate (stipe is about 2 mm. long in We- 

therilli), falling away from it readily, conspicuously ob- 

ligue, the ventral suture mostly straight. Flowers short, 

arched and rather stubby, narrow in A. Wetherilli hardly 
1 cm. long, few and racemose. Stems decumbent, open, 
airy and branched below. Leaflets rather many, linear to 
narrowly elliptical (oval only in Wetherilli). 

A3BC2DE. Pods a trifle obcompressed if at all flattened. Flow- 
ers white, (rarely purplish) Californian species. Tro- 
pical mostly. Macrodontes. 

Whole plant softly-shaggy. 61 macrodon. 
Plants smooth or only ashy. 62 Douglasii. 

A3BC2D2E. Pods a little laterally flattened, about half-ovate. 
Flowers few racemose, about 7 mm. long, ascending in 
bloom, purplish, rarely whitish. Peduncles with rachis 
rarely longer than leaves,1-2 dm. long. Upper leaf peti- 

oles short or almost none. Leaflets long-petiolulate, 2-4 
cm, long. Stems flexuous, from a thick or woody root 

about 2 ft. long, spreading in tufts. Plants of the Navajo 

Basin and adjacent Colorado river drainage. Allochroi. 

Stipe minute. 63 allochrous. 
Sitpe about as long as calyx. 64 Wetherilli. 

A3B2C. Pods balloon-shaped, larger^above (sometimes obscurely 

so), the cross section about round, little or somewhat oblique, 

mostly only apiculate at tip, conspicuously inflated and papery, 

tapering or contracted into a stipe at base (not tapering and 

sessile in jejunus) about as long as calyx. Stipules connate at 

least below. Leaflets linear (elliptical in Hookerianus) and 

mostly acute. Pubescent plants but never woolly. Perennials 

of the Lower and Middle, rarely Upper Temperate life zones. 

A3B2CD. Pods nearly globose, sessile, about 1 cm. long. Stems 

caespitose and very short. Flowers not over 7 mm. long 

Leaflets revolute, sharp. Jejuni. 

Plants densely matted and nearly acaulescent, smooth. 65 jejunus. 

A3B2C2D. Pods 2-5 cm. long, tapering at base into a distinct 

stipe as long as calyx but not jointed to it, sulcate ventrally 

Flowers a little over 1 cm. long, mostly rather capitate, 6-10, 

ascending. Banner large. Keel large, the base somewhat 

arched, tip acute Fruiting calyx mostly reflexed, the tube 

about 3 mm. long and: teeth never over half the tube. Up- 

per petioles short and leaf rachis long. Leaves rather ap- 

pressed, the middle ones the largest. Internodes 2-7 cm. 

long. Stems a half to 2 ft, long, tufted from rather woody 
root. Hookeriani. | 

Tall, erect, smooth, plants with phyllodia-like leaflets. 66 Cusickii. 
trate, with silvery and rather 

ei nts A a vp ae d = 67 Hookerianus- 
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A4B. Pods conspicuously stipitate. 
A4BC. Pods not jointed to the stipe nor stipe jointed at the ends 

or in the middle, falling away with the stipe and calyx. 
Plants never smooth nor with leathery leaflets. 

A4BCD. Pods completely laterally flattened except in the mid- 
dle, acuminate at both ends, deltoid to triangular at tip, 
clavate, about 3-4 cm. long and fully 1 cm. wide, stipe about 
twice the calyx. Flowers many, racemose, ascending. Calyx 
tube cylindric, 7 mm. long. Pedice!s stout, about 2 mm. 
long. Peduncles 1-2 dm. long, stout, floral rachis about as 
long. Oxyphysi. : 
Pods very flat, long-halberd-shaped. 68 oxyphysus. 

44BC2D. Pods half-elliptical to half-oval, about one third as 
wide as long, tapering into a filiform stipe about half as 
long as pod, 1.5-2.5 cm. long, ascending, not greatly inflated, 
smooth. This section is allied to the A. stenophyllus group, 
Tropical plants. Trichopodes. 

Pods 1.5 cm. long, very slightly flattened in the middle. 69 trichopodus 
Pods 2.5 cm. long, much flattened. 70 capillipes. 

A4BC3D. Pods papery, abruptly contracted into a variable 
stipe, the body 3-4 cm. long (rarely 2 cm. long in forms 
of leucopsis) and at least half as wide as long (not over 
one third as long in fastidius but pod then abruptly con- 
tracted into a short stipe and 3-3.5 cm. long), not lateral- 
ly flattened. Flowers white, rarely tinged with purple, 
in spikes. Tropical plants. Leucophyili. 

A4BC3DE. Pubescence silky, of straight ór only wavy and 
fine hairs, not woolly. Flowers rather thick and stubby. 
Calyx hyaline, cleft deeper above. Peduncles subterminal 
and stout. 

Stipules not connate. 71 leucophyllus. 
Stipules connate. 72 curtipes. 

A4BC3D2E. Pubescence woolly, of kinked and tangled hairs, 
or when minute the hairs are spreading and leaf sur 
face appears uneven. 

Pods very obtuse at both ends, half-oval, with stipe : 
I cm. long. 73 leucopsis. 

A4B2C. Pods jointed to the stire and mostly disarticulating at the joint. Leaflets thick and leathery, broad. 
A4B2CD. Pubescence dense and hoary with stiff, closely anpres- 

sed, straight hairs. Leaflets imbricated. Stems very short, 
lLutosi. 

Flowers white, in axillary heads, 74 lutosus. 
A4B2C2D. Pods mottled. Pubescence none except in forms of 

A. megacarpus on the calyx and young parts. Leaves in- clined to be glaucous. Leaflets not imbricated, often round, small. Stipules not connate. Calyx white and hyaline. Wings elongated. Keel short, about as high as long. Pods with ventral suture raised externally. Plants very closely 
allied. Oophori. : 

A4B2C2DE. Pods papery, greatly inflated, 3-6 cm. long, 2-3 ‚em. wide, abruptly rounded at base and on a Stipe hardly as long as calyx. Stems ceespitose and almost none except in oophorus. . 
. Stems very short and prostrate. Pods 4-6 cm. long. megac. Stems 1-2 feet Toug, erect. Pods about 3 cm. Fi ^ sonhora A4B2C2D2E. Pods coriaceous and rigid, somewhat inflated, 
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greatly obcompressed and arched, bisulcate ventrally. 
“acuminate at both ends, dorsal suture a little intruded, 
Pods arched, with sharp, raised ventral snture, 

a acute at both ends. 77 Beckwithii. 
2A. Pods triquetrous, partly 2-celled by the intrusion of.the dorsal 

suture very thin and papery and almost translucent, half-elliptical, 
about 1.5 cm. long, sessile, reflexed in short racemes as are the 
flowers. Flowers about 5 mm. long, short and broad. Slender 
and low plants related to A. Geyeri. Triquetri. 

Annuals. | 78 | triquetrus. 
Perennials. 79 Craigi. _ 

3A. Pods 2celled or nearly so, by the intrusion ‘of both sutures, in- 
flated, not over 4 cm. long, normally papery, rarely coriaceous, 
normally ovate, rarely globse or linear, always arcuate or very 
Oblique, not noticeably stipitate, jointed to calyx, mostly mottled, 
apiculate to acuminate, ovate to oblate in cross section, broadest 
and truncate at base or cordate there. Stipules small, not con- 
nate. Flowers never cream-colored, very variable in ‘size but 
normally rather small, narrow and straight, not ovet 1-5 cm. long. 
Calyx short-cylindric, with triangular teeth. Plants blooming in 
early summer. 

Pods 2-celled. A 80 lentiginosus: 

31. Astragalus pauciflorus. Hook. Fl. Bor.Am. 1,149 (1834). A. 
vexilliflexus Sheldon, Tragacantha Kuntze, Pods 5-10 mm. long, about 
3 mm. high, conspicuously laterally flattened except in the middle, 
(the cross section elliptical), oblong to elliptical-oblong very shortly api- 
culate at both ends, puberulent, reflexed, with both sutures prominent 
and the ventral thick, not sulcate, convex on both sutures, or the ven- 

-tral suture rarely straight, puberalent and ashy, splitting from the base 
through both sutures and valves falling apart, ventral suture only 
thickened within, walls rather stiff. Flowers like those of A. montanus 
but larger, 5-10 mm. long, 5-12, closely racemose, spreading to reflexed, 
purple or white. Banner oval to round, 4-8 mm. long, abruptly bent 
to erect at end of calvx, with sides reflexed about 1 mm. wide. Wings 

‘mostly white, lanceolate, 1-2 mm. shorter than banner, much arched, 
about as much longer than keel, purple-veined, Keel about 2 mm. long 
and high, abruptly eréct, the obliquely truncate, tip triangular, in- 
curved more than 90 degrees. Calyx tube Hedeoma-like, nearly tur- 
binate, about 2 mm. long, acute-»nd oblique at base, the subulate and 
curved teeth fully as long as tube.. Pedicels filiform; often twisted, 
about 2-3 mm. long, as long as the delicate and subulate bracts, Leaves 
with petiole about half the rachis. Leaflets oblong to lanceolate 
or elliptical, acute, 3-4 mm, wide, 3-6 pairs. Stipules hyaline or black 
below, 3-5 mm. long, Plants ashy with rough and flattish hairs ab- 
ruptly appressed. This grows with or near A. tenellus and can be sepa- 
rated by the sessile pods, with ventral suture less arched, mostly pur- 
ple flowers, long bracts, petioled leaves and relatively few leaflets. 
From A. Wingatensis it is separable by its habitat, not spotted pods 
and leaflets not linear, and congested habit. Rather common in moist 
valleys along creeks from the bad lands of Nebraska and Dakotah 
through Wyoming and northward and northwestward to the upper 
Waters of the Missoula and British America, at least as far north as 
the Cypress Hills. The flowers are often rather cleistogamous, and 
then minute and white. This has the habit of the Debiles and connects - 
the two groups. etd Bag oa xol QU M Ee 
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32. Astragalus miser Dougl. in Hook. Bor, Am. 1 153 (1834). A 

microcystis Gray, A. debilis Walp., A. amphidoxus Blankenship. Tra- 

gacantha Kuntze. Pods about 6-8 mm. long, nearly globose rarely 

oval, mostly very obtuse but apiculate, a little oblique and with ven- 

tral suture about straight, conspicuously inflated, ashy with soft 

spreading hairs, apparently minutely stipitate but the stipe not longer 

than thick, with very thin and wrinkling walls. Flowers about 5 mm, 
long, pinkish or white, 6-10. Banner oval, about 4 mm. long, abruptly 

erect at end of calyx, rather hooded, and deeply notched, with many 

twin veins of purple coming from near the base, the sides only slightly 

reflexed, about 1 mm. longer than wings. Wings half-oval, rounded at 

tip about 1 mm. longer than keel, white, appearing very oblique. Keel 
blade deltoid wholly, except for a short and narrow base, about 

2 mm. high, very obtuse. Calyx tube almost hemispherical, acutish at 
base, about 1 mm. long, the subulate teeth as long. Pedicels about 1 | 
mm. long, half as long as the lanceolate and ciliate hyaline bracts. 
Peduncles 1-3 cm. long, and the rachis nearly as long. Racemes loose 
5-12 flowered. Leaves 3-5 cm. long, with petiole rarely as long as 
lowest leaflets. Leaflets mostly obtuse, 4-6 pairs elliptical, rarely 
some are oval. Stipules narrowly triangular, about 5 mm. long. Inter- 
nodes 1-2 cm. long. Whole plant even to pods and calyx softly ashy 
with rather short and wavy white hairs partly appressed. Base of ~- 
stems decidedly woody. Along sandy bottoms from the eastern base 
of the Rockies to central Wyoming and northwestward through Mon- 
tana to the eastern part of the Columbia Basin proper as far as Ft. 
Colville and northward into British America. Middle Temperate life 
zone. A. miser x pauciflorus is a hybrid form and about intermediate 
between the two species, 

33. Astragalus Pulsiferze Gray Proc. Am. Acad. 10 69 (1874). A. 
Suksdorfii Howell. Pods oblately half-round, about 1 cm. long and 
nearly as wide and high, with ventral suture about straight in the mid- 
dle and then abruptly arched up at both ends, at base into a corner 
where it is sessile at right angles to the suture, and at tip into a 
flat and sharp upcurved deltoid beak 1-2 mm. long, translucent and tis- - 
sue-like and wrinkled, greatly inflated, inclined to be a little sulcate 
ventrally elong the middle, red stippled all over or green; cross section 
a little obcompressed, oval to oblate-oval, seed-bearing only in the 
middle. Flowers white, with waterlined banner a little shaded with 
purple, the banner about 3 mm. long, round, bent abruptly to about 
110 degrees just beyond tube, with sides reflexed 1 mm. wide at base 
only and blade becoming rather fiddle-shaped; groove almost a half 
eirele and filling the whole banner above; blade about 2 mm. longer 
than wings. Wings oblong, arched 30 degrees, 2 mm. wide, obtuse 
and with oblique tip, the right hand one incurved over keel and the 
other flaring, but the tips of both connivent over keel tip, fully 2 mm. 
longer than keel. Keel as in A. miser. Calyx about hemispherical, the 
tube hardly 2 mm. long, cleft deeper above, a little oblique at base, the 
subulate teeth lax, curved and as long to twice as long as tube. Ped- 
icels filiform, 1-2 mm. long, about as long as the subulate bracts. Ped- 
uncles and leaf rachis filiform and very short. Stems stout for the 
plant, about 2 mm, thick. Root woody and thick at crown. Pubescence 
of whole plant white-shaggy with long and spreading rather kinked, soft 
hairs. Growing in poor gravelly soil from Chat and Plumas Co, Cali- 
fornia nearly to the British line. Middle Temperate life zone, 

34. Astragalus diurnus Watson Proc. Am. Acad. 21 450 (1886). 
Pods obliquely ovate, or oblately half-ovate, about 2 cm. long and 1 
em. high, somewhat laterally flattened, with the ventral suture con- 

= vex a little at tip and base and concave in the middle or straight, 
nearly square at the base and scarcely at all flattened, at tip very flat 

9 ge Be dete, beak pt sit "m declined tip, 
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ashy when young, nearly smooth when ripe, stiff-papery, flattish, or 

broadly sulcate along the ventral suture, the cross section nearly half- 
' oval. Flowers 7-8 mm: long, few, white or tinged with purple above; 

the banner waterlined or purple-veined, 4-5 mm. long, variously arched 

beyond the calyx tips, about as long as wings. Wings half-obovate, 
acutish, quite oblique, about 2 mm. longer than keel, white, Keel 
half-cuneate with nearly square end and erect tip about 2-3 mm. high, 
à little colored at the end. Calyx turbinate-campanulate, about 2 mm. 

. long, the teeth narrowly triangular and about as long as tube. Leaves 

. rarely 5 cm. long. Leaflets oval to obovate, notched or very 
` obtuse, 28 mm. long, smooth above, ashy below with short and 

closely appressed hairs, the calyx similar but with some black hairs 

.intermixed. Stems quite slender, branching throughout, less than 

a foot long, apparently from underground stems. It has the habit of 

A. Geyeri and appears to be short-lived. John Day valley Oregon. 

.Middle Temperate life zone. 
35. Astragalus pubentissimus T. & G. Fl. 1 693 (1840). A. mu!ti 

caulis Nutt, A. Peabodianus Jones, Phaca Rydberg. Pods ovate to 

lanceolate, 1-2 cm. long, abóut 7-10 mm, wide and 5 mm. high, decidedly 

Obcompressed at base, much laterally flattened toward the deltoid to 

triangular, sharp, apiculate and upturned tip which is 1-5 mm. lorg, 
little if at all mottled, tne cross section from triquetrous-reniform ^^ 
transversely elliptical; jointed to a short stipe, walls very thin and 

wrinkled, hairy within. Flowers either dull purple or tinged with 

purple, ascending when fresh and gradually drooping with age, almost 

capitate or very shortly-racemose, several. Banner oval, abruptly 

arched to erect at calyx tips, the erect part about 4 mm. long, the sides 

much reflexed below, the central part white and purple veined. 

Wings obovate to lanceolate, notched, arched 30-45 degrees, fully 2 

mm. wide, 1-2 mm. longer than keel and 2-4 mm. shorter than hanner, 
Keel 3-4 mm. long, the base nearly straight, and the tip abruptly 

rounded to 110 degrees and deltoid and erect and rather acute, fully 

3 mm. high, deep purple. Calyx tube about 3 mm. long, rather trıın- 

cate at base and attached a little below the middle, cleft deeper above 

with broad sinus and teeth a little unequal, nearly subulate, arched 7^? 
about as long as tube to twice as long. Pedicels about 1 mm, long 

and about as long as the minute triangular bracts. Peduncles 

hardly half as long as the leaves, 1-3 cm. long, the rachis. a little 
shorter. Leaves innumerable (because of the many internodes which 

are rarely 1 cm. long), 2-6 cm. long, broad, the petioles about half the 

whole. Leaflets 3-8 pairs, mostly 5, broadly to narrowly elliptical, thick, 

contiguous, ashy (appearing as if minutely woolly) with partly snresa- 

ing kinked rather appressed hairs, as is the whole plant except the 

shaggy pods. Stipnles rather deltoid, rarely 3 mm. long. Stems rather 

coarse for the plant, round, a few inches to a foot or two long, forming 

mats on the ground. very many and much branched from a slender 

tap root. A short-lived perennial, but blooming the first year. growing 

in clayey or slightly sandy soil on flats from the nnrer Green river 

Basin Wyoming thronghout the Navajo Basin to Farmington New 

Moxico and the San Juan and Henry Mts. Blooming in May and 

June, Lower Témperate life zone. Ed 

36. Astraaalus sabulonum Gray Proc, Am. Acad, 13 368 (1878). 

A. Virgineus Sheldon. Phaca Rydberg. Pods oblong-ovate to. half- 

oval, rounded at base. apiculate to shortly acuminate, arcuate to 
Nearly straight, broadly sulcate dorsally, and sometimes so ventrally, 

little laterally flattened to slightly obcompressed, with cross section — 

triquetrous-oval to nearly round; ventral suture raised and rather . 
thick externally. Flowers (almost those of A. Vaseyi) 3-6, loose, about — 
7 mm. long, with petals 2 mm. longer than the calyx lobes. Banner — 
arched abruptly to erect or 100 degrees at end of tube, with white tipor 

"dd tht 
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all white and base purple, with purple midrib, purple-veined, notched, 
oval, about 5 mm. long, broadly and deeply grooved, with sides re- 
flexed, one half mm. wide below. Wings white at tip and purple below 
or all white, obovate, arched to nearly erect, obtuse, concave to keel 
and connivent over the end, spreading on th lower side, narrowed and 
a trifle longer then the keel, and 2 mm. shorter than the banner. 
Keel dark-purple or brown, the base a little arched, the tip abruptly 
arched to 100 degrees and acutish, higher than long. Calyx tube cam- 
panulate, truncate at base, obcompressed at tip, not gibbons, nearly 
as long as the subulate lobes. Bracts subulate, green, hairy. Pedicels 
1 mm. long, as long as or a little shorter than the bracts. Peduncles and 
rachis about as long as the leaves, the young ones as Jong as the young 
leaves, Leaves 5 cm, long, with petiole about one third the whole. Leaf- 
lets 4-12 mm. long, obovate to elliptical, about 4-6 pairs, green but de- 
cidedly pubescent with fine appressed hairs, hoary when young. hairs of 
the pods longer. Stipules slender, triangular, 2-3 mm. long. Stems 1-2 dm. 
long, the central one erect, the others variously spreading, flexuous, 
stout for the plant, annual or rarely blooming as a winter annual, 
with the aspect of A. Geyeri but more condensed, Internodes usually 
1.5 cm. rarely 2.5 cm. long. Whole plant even to the pods short- 
shaggy with half appressed hairs, the leaves a little greener but all 
hoary, the hairs spreading on the pods. From the Moencoppa north- 
ern Arizona (Navajo Basin) and Lee’s Ferry to Hawthorne and 
Rhodes Nevada and Imperial Valley and Indio California, growing in 
sandy deserts. Tropical and on the lower edge of the Lower Tem- 
perate life zone. Blooming in April. It is not easy to separate this 
from A. pubentisimus except by the habitat and life zone. The 
latter species has conspicuously arcuate pods and the pubescence 
finer and more wavy and much longer on the pods. Flowers also 
larger. The interandes shorter, and stems decidedly flexuous and 
flat on the ground. 

37. Astragalus aridus Gray Proc, Am. Acad. 6 223 (1864). A. 
albatus Sheldon. Pods half elliptical, or obliquely ovate, shortly 
acute at both ends or at least narrowed below and acute at tip, mostly 
laterally flattened at both ends, 1-1.5 cm. long, 5-8 mm, high, ascending, 
with neither suture prominent externally, with cross section about 
round in the middle, the ventral suture straight or concave, the dor- 
sal arched to a third circle, tip deltoid and flat, from scarcely evi- 
dent to 3 mm. long. Flowers racemose, inclined to be cleistogamous, 
about 5 mm. long, few, rarely 10, at first dull-purple-tipped afterwards 
white or all white. Banner arched abruptly to erect at calyx tips, 

' about 3 mm. long, with sides reflexed a little above, about 1 mm. longer 
than wings, white spot large and purple veined. Wings oblanceolate, 
about as long as keel, a little arched, one half mm. wide. Keel 2 mm. 
long, the base nearly straight and tip nearly erect and blunt, about 
1 mm. high. Calyx tube turbinate, the longitudinal section deltoid, 
about 1 mm. long, not oblique nor apparently deeper cleft above, the 
teeth oblong to broadly triangular, barely acute, green, fully as long 
as tube or more. Pedicels almost none, shorter than the minute tri- 
angular bracts. Peduneles 2-4 cm, long. much shorter than the fruit- 
ing rachis which is sometimes 1 dm. long, but floral rachis short. 
Stipules inconspicuous, triangular, about 3 mm. long. Stems very 
many, rather slender, branching freely above, the outer ones pros- 
trate the inner erect, flexuous, forming a dense mass 1-3 ft. wide and a foot high. Leaves 3-7 cm. long, the lower petioles rather long, the 
upper short, very many (the internodes rarely half as long as leaves). Leaflets 5-6 pairs, oblong-elliptical, rather distant. Whole plant even 
to calyx and bracts hoary with closely appressed very fine, tapering, . silky, flat and twisted hairs, which are a little tangled on the young 

_ pods and resemble wool, but mature pods often with scattered pubes- 
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cence, "This plant seems to hybridize with A, lentiginosus with which 
if often grows forming the lentiginosus var. Coulteri. Blooming in 
late spring, probably a winter annual at times. Tropical in sandy 
deserts. Common on the Calfornia deserts west of Yuma to Mexico 
and as far west as Indio. 

38. Astragalus Geyeri Gray Proc. Am. Acad. 6 214 (1864). Phaca 
annua Geyer. Pods half-oval, half-ovate, or very broadly lunate, very 
oblique or arcuate and with tip often erect, from smooth to puberulent, 
Sharply acute with a broad triangular to deltoid, incurved and flat 
rather oblique tip, decidedly laterally flattened, except in the middle, 
finely reticulated, rarely sulcate dorsally and then not deeply so, nar- 
rowed at both ends and abruptly so at base, greatly bellied below, the 
ventral suture even concave and the dorsal arched to about a half- 
circle, cross section triangular to deltoid and with rounded base. 
Flowers 3-5, about 7 mm. long, whitish. Banner arched to nearly erect 
at end of tube, about oval, 1-3 mm. longer than the wings, little notched 
with the sides reflexed somewhat, faintly purple-veined, white spot 
Scarcely visible and coming within 1 mm. of the edge all around, 
groove shallow, scarcely narrower below. Wings 1-2 mm, longer. than 
keel, obliquely ovate, obtuse, ascending about 30 degrees, 1-2 mm. wide. 
Keel about 2 mm. longer than calyx, with tip incurved to 100 degrees 
and deltoid, about 2 mm. high. Calyx campanulate, 1-2 mm. long, teeth 
triangular to subulate, green and fully as long as tube. Leaves 7-10 em. 

long, all rather long-petioled, many. Peduncles filiform, 1-2 cm, long, 
axillary almost from the cotyledons. Leaflets linear to elliptical linear, 
7-11 pairs, obtuse to notched, 1-3 cm. long, mostly folded, nearly 
smooth above, cuneate at base, rather distant. Plants ashy throughout 
with fine appressed hairs, but stems the most pubescent. Annuals 
with very slender erect roots and several stems from the crown, 

freely branching, flexuous, with very "many internodes rarely 2 cm, 

long, blooming almost from the cotyledons throughout the season and 

at length becoming small bushy tufts often a foot high with horizontal 
side branches. Rarely blooms as a winter annual. Common through- 
out the Green River and Navajo Basins and throughout the Great Basin 

to the Sierras and northward to the southern side of the Columbia 
Basin, growing in sand on plains, Lower Temperate life zone. At the 

south it is replaced by sabulonum and aridus. 

39. Astragalus Julianus Jones Cont. 7. 667 (1895). Pods obliquely 
oval about 12 mm. long, 7 mm. high from a little inflated to circular in 

„cross section in the middle, beak acuminate, 4 mm. long and nearly 

central, ventral suture thick and not sulcate. Flowers nearly white 

but purple-tipped, in a close raceme which is lax in fruit, nearly ses- 

sile, reflexed, about 7 mm. long. Calyx campanulate, tube 2 mm. long, 

teeth subulate and as long as tube, Peduncles stout, as long as leaves, 

floral rachis as long as the peduncles, Leaves 1 dm. long proper petiole 
1.2-) em. long. Leaflets 7-8 pairs, normally elliptical, acutish, 1.2 cm 
long, 2-3 mm. wide. Inflorescence corymbiform by the shortening of the 

upper internodes, plants mostly shaggy with partly spreading silky 

hairs except the shortly and sparsely pubescent pods. Stems erect or 
decumbent, about 1-2 ft. high. Internodes 13 cm. long. San Julio 

Lower California Brandegee. 

40. Astragalus proriferus Jones. Cont. 5 275 (1893). Pods spi- 

cate, obliquely ovate to oval, 1-2 cm. long 7-10 mm. wide, chartaceous, 
inflated, rounded at base, early splitting the calyx, dorsal suture not 
evident, very convex, ventral little arched and much thickened in 
the middle, cross section broadly obovate, tip very flat and short, 

triangular, beak 4 mm. long. Flowers dark-purple, with lighter keel, spi- 
cate, 1 cm. long. Banner rather large, nearly round, ascending 80 

degrees abruptly beyond the calyx tips, 2 mm. longer than the wings | 
and keel, emarginate. Wings lanceolate, notched; keel 7 mm. long, = 

tip abruptly erect or more incurved, acute, base a little arched. Calyx — 
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broadly campanulate, tube 1-2 mm. long, oblique, cleft deeper above, 
teeth nearly as long as tube, subulate io triangular. Pedicels almost 
none but shorter than the obscure and ovate bract.  Peduncles 

stout, one half as thick as stem, 5-7 em. long, floral rachis. 7-10 cm. 
long, many flowered, Leaves 7-10 cm. long, petioles 2.5cm.long or less. 
Leaflets 8-19 pairs, oblong-lanceolate, obtuse, 7-20 mm. long, 2-7 mm. 
wide, acute at base; stipules triangular, herbaceo 1s, 4-7 mm. long, up- 
per little reduced. Stems seemingly shrubby at base, 1 2 ft. long, ascend 
ing, whuic plant hoary with very short and woc!ly pubescence which is 
very dense above. San Pedro Martir, Lower California, Brandegee. 

41. Astragalus metanus Jones. Cont 7 666, 733 (1895). Pods 
decidedly laterally compressed, lenticular, much the shape of the 
montanus group, obliquely ovate-elliptical, upper one third vetchlike, 
lower part swelled out by the few seeds, minutely puberulent, 10 mm. 
long, 5 mm. high, tip deltoid to triangular-acute, ventral suture nearly 
straight, narrowed at very base, cross section oval near the: base. 
Flowers racemose, nearly sessile, purple at tip, horizontal, about 7 mm. 

apart. Banner 7 mm, iong, bent abruptly 2 mm. beyond the calyx 
teeth to 45 to 90 degrees, oval, sides reflexed 1 mm. wide, most at 
base. Wings arched 30 to 60 degrees exposing the keel, oblong to 
oblong-lanceolate, 2 mm. shorter than the banner, narrower than the 
keel. Keel abruptly bent at tip to 110 degrees, about 1 mm. shorter 
than the wings, produced to a point, 3 mm. high, light-colored, with 
base a little arched. Calyx broadly campanulate; tube 2 mm. long, 
scarcely oblique at mouth; teeth triangular, about a third to half as 
long as tube. Pedicels not slender, 1 mm. long. Peduncles including 
rachis about a foot long, sulcate, normally 3-4 times as long as the 
leaves, often 5 dm. Jong. Leaves 10-15 cm, long with proper petiole 
23 cin long on the lower leaves and absent on the upper ones. 
Leaflets linear lanceolate, barely acute, not contiguous, 3-4 cm. long, 
thin. Internodes 7-10 cm. long. Stipules very small, green, 2 mm. 
long, reflexed, adnate, not connate. Stems prostrate from perennial 
roots, 2-3 ft. long, rather stout, sulcate. Plants minutely pubescent 
throughout with fine and appressed hairs fixed by the base. Hansen’s 
ranch, Lower California near the boundary, Orcutt, 

42. Astragalus Vaseyi Watson Proc. Am. Acad. 17 370 (1882). 
Pods obliquely ovate, often a little obcompressed below, flattened 
only at very tip which is short and deltoid, about 1 cm. wide, spicate, 
all on one side of the floral rachis as if pendent on ascending stems, 
2 cm. long, usually with a little boss at base, when inmature then 
often somewhat laterally compressed. Flowers spicate, the same as 
in A. metanus except that the calyx is campanulate and teeth as long 
as the tube. Peduneles with floral rachis rarely over twice as long as 
the leaves, not over 1.2 dm. long. Leaves rarely over 1 dm. long. 
Leaflets elliptical to narrowly so, flat, apiculate, rarely over 2 em, long. 
Internodes seldom over 2-3 cm. long. Plants slender, flexuous, (said to 
be) shrubby at base, silvery throughout with closely appressed hairs 
except the minutely puberulent pods. On the California desert south 
of the Mojave river and east of the Sierras, Tropical. 

43. Astragalus Thurberi Gray Pl. Thurber 312 (1855). Pods only 
minutely pubescent, about 6-8 mm. long, papery, faintly sulcate dorsally, 
nervose, rounded at base, widely spreading, with both sutures evi- 
dent, jointed to a minute stipe. Flowers 4-7 mm. long, purplish to 
ochroleucous, many. Calyx tube campanulate, not gibbous, about 2 
mm. long, teeth subulate and about as long as the tube. Bracts subu- 
late, 2 mm. long longer than the pedicels, leaves many, rather appres- 
sed. Petioles one third to one half the whole. Leaflets 5-7 pairs, 2-10 
mm. long, rather distant or crowded, narrowly oblong, obtuse, fleshy, 
retuse. Stipules triangular, adnate. Stems many spreading, rather | stout, about a foot long, with short internodes, wih many z 
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‘minutely pubescent throughout with appressed hairs; blooming in 
March and April on the deserts of New Mexico and Arizona south of 
the Mogollons. Lower Temperate life zone probably. 

44. Astragalus Palmeri Gray Proc. Am, Acad. 7 398 (1868). Pods 
deitoid-acute, obtuse at base, smooth. Flowers purple, many in ra 
cemes, about 5 mm. long, arched. Banner arched abruptly at end of 
tube to erect, about 3 mm long, oval, 1-2 mm. longer than wings, with 
sides reflexed a little. Wings oblanceolate, rounded, arched somewhat, 
about 1 mm. longer than keel. ‘Keel with tip abruptly erect and 2 
mm. high, obtuse. Calyx tube campanulate, about 2 mm. long, with 
teeth as long. Pedicels very short and as long as the triangular bracts, 
Peduncles erect, stout, about 1 dm. long, longer than the leaves, 
with racemes 1-1.5 dm. long. Upper leaves nearly sessile. Leaflets 
8-13 pairs, oblong, 1.2-2 cm. long, obtuse, long-petioled.. Stipules very 
small and short, Stems 1-2 ft. high, striate and rather stout. Plants 
ashy to nearly smooth. Growing on gravelly benches. Camp Grant 
southern Arizona. Palmer. Probable, Lower Temperate life zone. 

45. Astragalus pychnostachyus Gray Proc. Am. Acad. 6 257 (1864). 
Pods oval ovate, chartaceous, rigid, and with thick rib-like sutures, 
about 7-10 mm. long, 5 mm. high and 2-3 mm. wide or wider, normally 
much laterally flattened and with cross section diamond-shaped, but 
sometimes nearly round, swelled only in the middle, rather coarsely 
reticulated, closely reflexed in a dense spike or oblong head, nearly 
smooth, pungently and stoutly and shortly acuminate-beaked, the 
beak upturned and with the style nearly as long as pod, both sutures 
very convex, with about 3 ovules. Petals about equal, much as in A. 
Canadensis. Flowers 7-10 mm. long, cream-colored, closely reflexed. 
Banner arched a little remote from calyx, about 4 mm. long, nearly 
round and with fleshy base, with sides reflexed in a narrow line. Wings 
oblanceolate, a trifle arched. Keel rather exserted, the lower side curved 
into a half circle or-a little more, and the very broadly deltoid tip 
rather sharp, about 2-3 mm. high, dark. Calyx tube about 4 mm. long, 

cylindric-campanulate, truncate below, a little oblique at tip, abont 

equally inserted, the deltoid teeth minute, felted white-woolly. Pedice!s 
barely 1 mm. long, stout, much shorter than the hyaline and elongated 
subulate bracts. Flowering peduncles shorter thn the leaves, in fruit 

often 1 dm. long, stout and strict, axillary. Leaves rarely 1 dm. long, 
arcuate. Leaflets thick, mucronate 10-20 pairs, oblong to narrowly el- 

liptical, obtuse to notched, shortly-petiolulate, 1.5-2 cm. long. Stipules del 
toid with a very broad base, adnate about 5 mm. long, scarious. Stems 
perennial, stout, strict, little branched, coarse, often woody, 4 ft high. 

Pubescence white-silky-woolly throughout except the pods. Blooming 
in the fall, growing in salt marshes near the coast from near San 

Francisco California southward. 
46. Astragalus Hornii. Gray Proc. Am. Acad. 7 398 (1868). Pods 

ovate-acuminate from an abruptly rounded base, a little oblique, gra- 

dually acuminate to the tip from base, 1.5-2 cm. long, fully 1 cm, wide, 

the cross section about round, conspicuously inflated, papery and very 

thin, villous-pubescent when young, several seeded, densely set in an 
oblong head. Flowers 5-10 mm. long, about straight, narrow, nearly 
white, capitate, ascending as are the pods. Banner when fully developed 
narrowly elliptical, fully 4-8 mm. long, usually gently arched to 

30 degrees beyond calyx, with sides reflexed 1 mm. wide around the 

margin and most below. Wings nearly linear, gently arched, about 

1 mm. wide, acute or acutish, about 1 mm, longer than keel (or less), 

from fully 3 mm. shorter than banner to nearly as long. Keel with 

long claw abruptly rounded and tin a little incurved beyond, erect and 
about 3 mm. high, deltoid. C^l*x tube campanulate, about 3 mm. long. 
villous, neither oblique nor gibbous nor truncate. Teeth triangular, 

about 2 mm. long. Pedicels stout. Bracts lanceolate and hyaline, — - 
about 2-3 mm. long. Peduncles in flower shorter than the leaves, in 

* 
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fruit often 2 dm. long, spreading at about 30 degrees. Leaves 7-12 cm. 
long, widely spreading. Leaflets nearly contiguous, elliptical-linear to 
oblong-ovate, long petiolulate, not mucronate, nearly smooth, not over 
2 cm. long, obtuse, 10-15 pairs. Pubescence scanty. Stipules very 
small, subulate, soon reflexed, All but the lowest internodes shorter 
than the leaves. Much branched slender annuals growing decumbent 
on alkaline flats in the San Joaquin valley and southward, common. 

Astragalus Hornij var. Bajaensis (Sheldon Minn. Bot. Stud. 9 169 
(1894) as species) var, minutiflorus Jones. A. miserandrus Greene. 
Pods 1 cm, wide, somewhat obcompressed so that in drying and press- 
ing in herbarium material they are flat with the sutures in the middle, 
nearly oval, with a short and conical beak, a trifle sulcate ventrally, 
nearly smooth, veined. Flowers about 5 mm. long, stubby and petals 
all about equal. Calyx tube 2 mm. long, with blunt teeth much shorter 
than the tube, Peduncles slender, 3-5 cm. long, shorter than the leaves. 
Most of the leaves petioled, 1 dm. or less long. Leaflets thin, 6-11 pairs, 
oblong-obovate, not over 1 cm. long. Stems low and slender. This is 
a much reduced and delicate form from the borders of southern Califor- 
via and southward in Lower California. Sheldon’s description would 
lead one to think that the pods were 2-celled and closely allied to A. 
lentiginosus, but the specimens on which his species is founded are 
wholly 1-celled and sutures approach each other only in the crushing of 
the normal shape by pressing. 

47. Astragalus insularis Kell. Bull. Cal. Acad. 1 6 (1884). A tri- 
florus var. insularis (Kell.) Jones. Pods decidedly oblique, not sulcate, 
smooth, about 1 cm, long and nearly as wide and high, obliquely ovate, 
rather narrowed below and with à flat deltoid beak about 3 mm. long. 
Flowers with blade purple-tipped, about 5 mm. long. Banner about 3 
mm. long, oval, arched to 45 to 90 degrees beyond teeth, purple striped 
below as are the wings. with sides somewhat reflexed below, about 
1mm. longer than keel. Wings oblong, about as long as keel or a trifle 
more. Keel large, with straight base and then abruptly erect into a 
triangular and acute tip about 3 mm. high. Calyx tube almost hemis- 
pherical, about 1 mm, long, about as long as the triangular teeth, al- 
most sessile. Bracts hyaline and minute, Peduncles 1-2 cm. long, fili- 
form, the rachis somewhat longer. Leaves widely spreading, 5-10 cm. 
long. the petiole as long as the leaf rachis. Leaflets 3-6 pairs, linear- 
elliptical, apiculate, in the type about 1 cm. long, distant. Stems 
in the type much branched at base and running out very long, flex- 
uous, very slender and tangled, annual. Cedros Island Lower Cali- 
fornia, Trorical. 

Astragalus insularis var Pondii (Greene Pitt. 1 288 (1889). as 
species.) This is a larger plant with rather strict stems and strict 
peduncles, not tangled, leaflets often 10 pairs and pods nearly oval. 
Bay of San Bartolemo Lower California, Lieut, Pond. 

Astragalus insularis var. Quentinus Jones Cont. 8 6 (1898). This 
is a very open and slender form with short peduncles, nearly glo- 
bose pods with the flat tip reduced to a mere apiculation and pods 
about 2-2.5 cm. long and tissue-like, the leaves often 1.5 dm. long 
and with leaflets many and fully 2 cm. long. San Quentin Bay Lower 
California. This has been referred to A. triflorus, but that is a bien- 
ee or winter annual and does not seem to grow on the Pacific 

oast. 

. Only when old and then shortly-pubescent only, only a little oblique, 
3 tion sometimes flattish and little over 1 mm. _ 
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long, the general outline nearly oval, narrowly sulcate ventrally, most- 
ly translucent. Flowers normally white, inclined to be cleistogamous, 
about 5-7 mm. long, the petals mostly but little longer than calyx. 
Banner notched, oval 2-4 mm. long, with sides little: arched along 
the edges, about as long as keel or a trifle more. Wings oblong, 
nearly as long as banner, Keel very wide relatively, about 1.5 mm. 
wide below and at tip abruptly rounded to-erect and but a little higher 

' than the rest of keel and square. Calyx campanulate, the tube about 
. 2 mm. long, the teeth arched, triangular and fully as long as tube. 
Pedicels stout, 1-2 mm, long, shorter than the delicate bracts. Ped- 
uncles 1-3 cm. long, the floral rachis about as long. Leaves 5-7 em. 
long, ascending, on short petioles. Leaflets 5-8 pairs, folded, not con- 
tiguous, oblong, rounded at tip, about 1 cm. long. Stipules acuminate 
from a deltoid base.. Stems 1-2 ft. long, rather many from the crown 
and branched below, with internodes shorter than the leaves. Pubes- 
cence soft throughout, spreading, hoary. The flowers vary greatly in 
color and length of petais, The banner is often arched to erect, with 
light-pink claw and blade striate-purple-veined and with darker edges, 
the groove is a half circle and occupies most of banner or broadly 
triangular, in some specimens the banner has a purple streak below 
the notch and on the sides. The wings equal.the keel and ascending 
with tips just touching the keel tip, obliquely ovate and flat and obtuse. 
The keel tip is acute and narrow, pink but: not purple-tinned. The 
wings are often light-pink and often purple streaked, usually darker 
below. Other material has dark-purple flowers with very striate ban- 
ner. Some Colorado forms have the banner 2-3 mm, longer than keel 
and wings about intermediate. Frequent in the Lower Temperate life 
zone from Baker Lemhi Co. Idaho and the San Rafael Swell Utah to 
central Colorado and:southward at least to central Mexico. The type 

' locality is Mexico not Peru. Some forms are short-lived nerennias. 
Blooms in summer It grows in the hills and not on the plains in this _ 
country. DeCandolle’s fanciful figure is poor, that of H. B. K, is better. 
On the plains it is replaced by the following. Gray's type is mac e up 
Of A. lentiginosus var. diphysus partly. : 

The type of Phaca triflora DC. is a fanciful fieure drawn as though 
it were a weak annual, but corresponds in essential features with the 
species. Phaca Candolleana H. B. K. which was intended to he the . 
same thing is drawn without the root as though it were a perennial and 
bas narrower leaflets but otherwise the same. Jt also is a fanciful 
figure. Plants from the Valley of Mexico by Schaffner are clearly an- 
ual and early blooming and fit DeCandolle's figure. Plants of my 
own collection at Casnalidad Zacatecas and Ramos correspond well 
with both figures showine the species to be a winter annual or flower- 
ing in the spring and fall from the same plant, a thing very common 
in Mexico, and plants inseparable from the Colorado form called cerus- 
Satus by Sheldon. The type is too near to cerussatus for it to be 
kept up as a variety. Plants corresponding to cerussatus from Mexico 
also are those of Rose from Irola No. 4558. At Baker Idaho I found it 
growing and in fruit in September and evidently in condition to live 
over the coming winter and thus at least a biennial. Parish sends me 
à form from Leastalk San Bernardino Co. California clearly peren- 
nial with mottled smooth pods and short calyx teeth. Plants growing 
in the San Rafael Swell Utah have the dense hobit of cerussatus and 

fine and soft pubescence and beautifully mottled nearly globose pods, 
elongated calyx teeth and dark-pvrrie flowers, apnearing so like A. 

pubentissimus that only an examination of the pods and calyx teeth 

can separate them. These plants also bloom as annuals and winter 
annuals but the two species d^ not seem to hybridize. A. Coquim- 
bensis answers fairly well to this species. The species is very 
variable in the pods and pubescence. | 
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Astragalus triflorus var. playanus (Jones Cont. 8 6 (1898) as 
species) This is a robust form with pods about 3 cm. long, half- 
oval when young and always somewhat oblique. Pubescence almost 
none or minute. Leaflets nearly linear and 2 cm. long. Flowers 
white or purple. This is the common form of the plains of Texas, 
New Mexico and Arizona as far west as the Colorado river and north- 
ward to Flagstaff. It seems quite distinct from A. triflorus but can- 
not be maintained as it intergrades at all points. It is quite probable 
that it may grow in Lower California but all forms seen by me seem 
referable to insularis. Playanus is mostly a winter annual, rarely 
persisting longer. It blooms from spring to fall. 3 

49. Astragalus subcinereus Gray Proc. Am. Acad. 13 366 (1878). 
A. Wootoni Sheldon. Pods rather stiff-papery, but not tissue-like, 
mostly mottled, 2-3 cm, long. oval to oblong-oval, a little gibbous, 
seed-bearing for most of the length, variously puberulent, large for 
the plant, sulcate about 2 mm, deep ventrally and often a little 
dorsally, base and tip inclined to be turned in opposite directions, 
either conically pointed at both ends or the tip sometimes only api- 
culate, Seed stalks about 2 mm. long. Flowers about 8 mm. long, 
stubby and much incurved after the fashion of pictus and junceus, 
rather dirty white and banner purple-veined, not over 10, in short 
racemes, spreading. Banner abruptly arched to erect near end of 
tube, oval, 4 mm. long, 2 mm. longer than keel. Wings little arched, 
oblanceolate, 1 mm. wide, barely a little longer than keel. Keel 
lunate the base and tip triangular acute and produced, base a little 
arched, and then abruptly rounded to erect, 3 mm. high. Calyx 
tube turbinate-campanulate, about 2 mm. long, minutely pubescent 
with wavy white and closely appressed hairs, tube attached in the 
middle of the fleshy end, a little oblique at tip and cleft deeper above, 
the teeth triangular and half to a third the tube, Pedicels in flower 
not over 2 mm. long and as long as the ovate bracts, but in fruit 

“often 3 mm. long, inclined to be reflexed. Peduncles 1-3 em. long, the 
floral rachis short in flower and flowers spicate, but elongating to 
sometimes 1 dm. long in fruit. widely spreading as are the leaves. 
Leayes slender, often 1 dm. long, all petioled but petioles short. 
Leaflets distant, linear (except the smallest ones), 7-9 pairs, folded, 
ashy below, nearly smooth above, retuse, 7-25 mm. long 2-3 mm. wide. 
Stipules not connate, thick, green, broadly deltoid, reflexed. Inter- 
nodes 1-2 cm. long. Stems flexuous, single to few, rather stout for 
the plant, 2-4 dm. long, spreading, whole plants ashy. Winter an- 
nuals with slender roots. In the southern part of the Navajo Basin 
end running over a little on the Rio Grande drainage and following 
down the Colorado nearly to the mouth of the Virgin, growing on dry 
benches and sandy places Lower Temperate life zone. This is separa- 
ble from A. triflorus by the ashy, not soft, pubescence, by the stiff 
and large pods, zigzig stems, open habit, and short calyx teeth, Pre- 
sumably authentic material from Wooton himself in my herbarium 
and named by Wooton as A. Wootoni is A. subcinereus. 

50. Astragalus scalaris Watson Proc. Am. Acad. 23 270 (1880). Pods 
4-8 mm. long, 2-3 mm, wide and high, rather triquetrous, half-oval 
to oblong or oblong-ovate, straight but very oblique, strongly cross- 
nerved, papery, opening first at tip, deeply and broadly sulcate, with 
cross section triangular-cordate to almost reniform, smooth, about 
horizontal, truncate at tip by the abrupt ending of the ventral suture 
which is straight and with a minute upturned mucro, a trifle wider above 
and a little narrowed at base, evidently inflated though so small, 
splitting the calyx, on an evident but very short stipe. Flowers about 

us 5 mm. long, very loosely racemose, many, white but purple-tinged above. . Banner about 4 mm. long, nearly round, abruptly arched to 45 degrees ~ at end of calyx, with sides reflexed 3 mm. wide to the midrib below, 
with eonical and shallow groove, barely notched, hardly 1 mm. 



Inflati 107 

longer than wings and 2 mm. longer than keel. Wings obliquely 
obovate a trifle arched 1 mm. wide, as wide as keel, very 
obtuse, concave to keel, spreading, nearly horizontal and the right 
hand one the more, at tip. Kee] about 1 mm. long abruptly arched to 
& half circle, very obtuse, Calyx tube about hemispherical, deeper 
cleft above, 1-1.5 mm. long, nigrescent, a trifle laterally flattened, ob- 
lique at tip, with the deltoid teeth shorter than the tube. Pedicels slen- 
der, reflexed, about 2 mm. long. Bracts very thin and hyaline, shorter 
than the mature pedicels, triangular. Peduncles about 1 dm. long, 
often shorter than the floral rachis, in all the upper axils, sulcate. 
Leaves widely spreading, 3-10 cm. long, very delicate and quickly 
wilting, nearly sessile, with filiform rachis. Leaflets 6-12 pairs, 
linear-oblong to oval-ovate distant or not contiguous, 4-12 mm. long, 
conspicuously petiolulate, obtuse to retuse, 2-5 mm. wide, nearly 
smoooth . Stipules minute, subulate, not connate. Stems biennial or 
short-lived perennials, 2-3 ft. high and racenosely branched from a 
woody and erect root. This has the habit of A. Rusbyi and the deli- 
cate and erect Daleas. The pods are nearly the shape of A. sesquiflo- 
rus (but reversed) and leptaleus and Guatamalensis, but is not related 
to any of them unless it be the latter. It grows among the oaks 
along streams in the lower edge of the Middle Temperate life zone, 
in the Sierra Madres of Chihuahua Mexico, at 6000 to 9500 ft. alt. 
Blooming in fall. 

Astragalus scalaris var. quercetinus n. var. Pods conspicuously 
Stipitate, the stipe about as long as calyx. Pedicels twice as long. 
Leaflets elliptical-ovate to oval-ovate. Plants about 3 feet high and 
with innumerable branches. Sierra Madre Mts, Chihuahua. San 

Diego Canon Sept. 16, 1903, Middle Temperate life zone. All sorts 
of intergrades occur. 

51. Astragalus Wardi Gray Proc. Am. Acad. 12 55 (1876). Phaca 

Rydberg. Pods almost oval, inclined to be triangular-acute at both 
ends, straight, scarcely at all oblique. smooth, mottled, with round cross 
section except for a slight groove ventrally, the minute tip flattened 
and cuspidate, seed-bearing only in the middle and ventral suture in- 

truded about one half mm., inclined to have a round false-stipe 1-2 
mm. thick by the narrowing of the pod at the calyx but without any- 
thing but a mere rudiment of a true stipe. Flowers white or nearly so 
about 5 mm, long, ascending but soon pendent, arched as in A. pictus. 

Banner about 3 mm. long, arched abruptly to fully erect at calyx tips, 
greenish-white with tinge of yellow, purple-streaked below with fine 

lines; groove about 2 mm. wide and forming one third circle, about 1 
mm. deep, a little shallower above and a little narrowed and deeper 

below; sides reflexed opposite the calyx tips a very little; blade oblong, 

to oval, rounded at tip and with sharp notch. Wings oblong-ovate, 
arched 45 degrees, narrowed at the almost acute and incurved tip 
about 2 mm. wide and 1 mm. longer than keel, and nearly 2 mm. 

shorter than banner, close-pressed to near the keel tip, then con- 

cave to it and the left hand one spreading with the lower edge 

turned out, the other bent over keel at tip and close-pressed to tip, 
not streaked. Keel a little deflexed at calyx tips, at the end sharply 
incurved to 115 degrees obtuse. vollow-tipped, barely 1 mm. longer 
than calyx, about 2 mm. high, Calyx obliquely campanulate, the tube 
about 2 mm. long, with base straight, and the upper side arched to 
near a quarter circle, attached on the lower acute corner which is 

fleshy, cleft a little deeper above, with a broad sinus, obcompressed at 
tip, with scattered black hairs, teeth subulate to triangular and about 
as long. Pedicels in fruit filiform, often 4 mm. long and longer than 
the delicate triangular bracts. Peduncles axillary throughout, fil 

_ shorter than the leaves, the floral rachis at least as long, 5-15 flowered. — — 
Leaves rarely 2 dm. long, lax and thin, the upper almost sessile.  — 
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Leaflets 8-10 pairs, narrowly oblong, obtuse to notched, cuneate below 
and long-petiolulate, 5-15 mm. long, not folded, thin, smooth. Stems 
ascending, about a foot high, very many, almost simple Stipules 
triangular, small, hyaline, thin, the upper reflexed. Growing along 
irrigation ditches and moist bare bottoms and among willows in gravel 
and clay, from Richfield Utah to the head of the Sevier. My material 
from Willow Spring south of Lee’s Ferry is probably this species. 
blooming in summer. 

52. Astragalus serpens Jones Cont. 7 641, 644 (1895) Phaca Ryd- 
berg. Pods oval-ovate, 2-2.5 cm. long and about 1 cm. wide and high, 
round in cross section, barely sulcate ventrally, papery and much 
mottled but not translucent, conical-beaked, the beak not longer 
than high and minutely apiculate, rounded at base, the stipe hardly as 
long as calyx tube. Flowers greenish-purple, about 7 mm. long, rarely 
half a dozen and pods mostly single to a peduncle, the raceme about 
1 cm. long and the stout peduncle only a little longer. Banner nearly 
round, about 3 mm. long, just equaling the wings and keel, abruptly 
arched to 110 degrees. Wings obovate-oval, very oblique, about 3 mm. 
wide and 4 mm. long, just the shape of the keel. Keel blunt, the 
base a trifle arched; the tip incurved to erect and with a minute boss, 
about 3 mm. high. Calyx narrowly campanulate, the tube 3 mm, long, 
teeth subulate, 2 mm. long. Bracts hyaline, about 2 mm. long, ovate. 
Pedicels, 2-4 mm. long, reflexed or spreading. Peduncles axillary. 
Leaves 3-4 cm. long, narrow, thick and stiff, many (the internodes 
rarely 2 cm. long), the relatively stout petiole about half the whole. 
Leaflets about 6 pairs, elliptical to oval, folded, thick, rounded and 
very obtuse, about 5 mm, long, contiguous. Stems ceespitose and 
many from a thick and woody root, prostrate, freely branched, relative- 
ly stout, rarely 2 dm. long. Stipules brown and thin, deltoid, con- 
spicuous, not connate, 3-4 mm. long. Whole plant ashy with short 
joosely appressed and rather tangled hairs, the calyx black-hairy. 
Loa Pass and Belknap Mt. Utah on high rocky ridges. Apparently 
in the Elk Mts, Utah. The material of A. triflorus from the San 
Rafael Swell Utah much resembles this but the pods are sessile and 
leaflets narrow. Middle Temperate life zone. Blooming in July. 

53. Astragalus nutans n. sp. .Pods as in A. serpens but trans- 
lucent and only a little blotched, nearly globose. Flowers purple 
with claws about 1 cm. long, few and shortly racemose, horizontal 
to reflexed. Banner about 5 mm. long, oval, abruptly arched at end of 
calyx to ,45 degrees, with sides reflexed about 1 mm. wide below, 
white snot purple strined. Wings obliquely obovate, rounded, 2 mm. 
shorter than banner and 1 mm. longer than keel. Keel with straight base 
and then rounded to a little more than erect, the tip nearly square 
at the corner, about 3 mm. high. Calyx tube campanulate, about 
3 mm. long and 2 mm. high, the base straight, the upper side arched, 
inserted a little below the middle at the fleshy base, cleft deeper 
above and oblique at tip, the teeth triangular and about one-half to 
one-third the tube, pubescent with white and black hairs intermixed 
and closely appressed. Pedicels stout, 2-4 mm. long in fruit, rather 
longer than the ovate bracts. Peduncles 3-4 cm. long but shorter 
than the leaves, the floral rachis about half as long, in the upper 

. axils. Leaves 4-5 cm. long, only the lower petioles as long as leaf 
rachis. many (the internodes 1-3 cm. long). Leaflets 3-6 pairs, el- 
liptical, cuneate. below, obtuse, 1-1.5 cm. long, often folded, not very 
thick. Stems 1-3 dm. long, rather slender, branched throughont, 
several from the tip of a slender erect not woody root, blooming the 
second year. Stipules small, triangular, rather hyaline, about 3 mm. 
long. Whole plant minutely ashy with closely appressed straight 
hairs. Growing in sand and blooming in May. Tropical. Providence 
Mountain eastern California. This has the habit of A. triflorus var. 
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playanus, but has a filiform stipe nearly as long as calyx, May 1902, 
Brandegee. 

54. Astragalus pictus Gray Pl. Fend. 37. (1849) as Phaca and Proc, 
Am, Acad. 6 214 (1864) as var. foliolosus. A. pictus var, angustus Jones 
and angustus var. pictus and A. angustus Jones, A. foliolosus Shel- 
don, A. ceramicus var, Jonesii Sheldon, A. pictus Steud. was a no- 
men nudum and A, pictus Boissier & Gall, (1859) was a synonym of A, 
conduplicatus Bertol. (1864). The omission of Sheldon to see that 
A. pictus was never published though this fact was specifically stated 
by Gray (Proc. Am. Acad. 6 215) has led to several unnecessary syn- 
onyms. The type of this species is rare and so the general character 
of the species is given under the var. magnus which see. Pods oblong- 
oval, about 1.5 cm. long. Leaflets 3-7 pairs, linear and about 1.5 cm, 
long. Santa Fe New Mexico and extending over into the Navajo Basin 
to Moctezuma canon on the borders of Utah and to Moab. 

Astragalus pictus var. magnus n. n. A. pictus Gray Proc. Am. 
Acad. 6 215 as to the description, not eitation, My specimens no. 5160 
from Silver Reef Utah constitute the type. Pods oval, inclined to be 
shortly-conical-acute at both ends, 2-3 cm long and 1-2 cm. wide and 
high, mostly shallow-suicate along the ventral suture, papery and 
inclined to be transiucent, abruptly contracted at base into the stipe 
which is nearly as long as calyx tube, the tip inclined to be a little 
oblique and upturned but not always, pendent, few to single, weed- 
bearing along the middle, Flowers very light-dirty-purple and water 
lined coarsely, about 1 cm. long, stubby. Banner round, about 5 mm, 
long, bent square off just beyond calyx tips to erect or a little more; 
groove very wide, a half circle, 2 mm. wide below, 3 mm. above: 
blade with branched purple veins and no white spot; sides reflexed 
but very little, not extending beyond the keel because of being so 
much arched. Wings barely longer than keel, very obliquely ovate 
with tip bent at right angles and acutish on the lower side or a little 
notched, about 3 mm. wide. wholly concealing keel. Keel with straight 
base then arched to & half circle and tip acuminate and erect, about 
3 mm. high, and dull purple. Petals with white claws. Pedicels slen- 

der, 2-3 mm. long, and variable. Calyx tube turbinate-campanulate, 
About 2 mm, long, obcompressed above, rounded at base and equally 

inserted, sinuses broad and teeth subulate and a little shorter than 
tube, equal, not deeper cleft above. Peduncles filiform, spreading as are 
the leaves, 2-5 cm. long, flexuous, axillary, the rachis as long or 
longer and loosely few-flowered, Stems flexuous, very slender, rarely 
a foot high. with few internodes 1-3 cm. long, single at the ends of 

long and filiform rootstocks, Stipules green, triangular, erect, con- 
nate, rarely 5 mm. long, those of the rootstocks sheathing and with- 
out tips and often 1 em. long. Lowest leaves very small and with 

about 3 pairs of oval to elliptical, contiguous leaflets 5 mm. long, 
or absent, the npper leaves with linear leaflets 2-5 cm. long and rarely 
2 mm. wide, the uppermost leaflet a mere prolongation of the rachis 
and a trifle widened and longer than rest. Leaves, peduncles and stems 
about alike, all green, phyllodia-like. Frequent on sandy plains from 
western Nebraska through Wyoming to centra] Utah, Johnson's Pass 

Aqui Mts. (West of Faust) and Milford and southward to the Colo- 
rado river and eastward through central New Mexico to the plains 

of Kansas. Lower and part of the Middle Temperate life zone. Bloom- 

Bip ended R. R. Rep. 12 part 2 t. Astragalus pictus var. filifolius Gray Pac. en. 

T. A. (1860) as er and Proc. Am. Acad. 6 215 (1864). Psoralea 

longifolia Pursh, Phaca longifolia (Pursh) Nutt., A. ceramicus Sheldon, 

A. ceramieus var. imperfectus Sheldon, A. angustus var. longifollus 

(Pursh) Jones. Leaflets either reduced to the filiform rachis or the 
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rachis with a few filiform leaflets. Stipe sometimes twice the calyx. 
Otherwise as in the var. magnus. More common. 

55. Astragalus vestitus (Benth.) Watson Bib. Index 202 (1878). 
Phaca vestita Bénth. Bot. Sulph. 13 (1844). This antedates A. ves- 
titus Boissier A, Heldr. Diag. Pl. 1 pt. 9 98 -(1849).- Tragacantha 
Kuntze, A. anemophilus Greene, Pods from nearly oval to half-oval, 

. rather angled than pointed at both ends, the tip being deltoid and 
- very short in the type, variously spreading with dorsal suture barely 
sulcate and ventral decidedly so, often to one-third the depth; hoary to 
minutely ‘pubescent. Flowers nearly in heads in the type, about 1 
em. long, wide and stubby, white or rarely purpled tipped, “soon re- 
flexed. Banner fleshy below and with thick claw, the tip oval and 
very short, arched remote from the calyx to nearly erect and with 
sides reflexed a trifle as a mere rim around the edge, the -blade 5-7 
mm. long, scarcely longer than the wings and keel. Wings oblong, 
nearly straight, rounded, little arched, veiny, about 1 mm. or less 
longer than keel. Keel with straight base and then abruptly erect, 
the tip*broad and very obtuse, about 3 mm. high, purple. Calyx tube 

. Short-eampanulate, about 4 mm. long and 3 mm. high, oblique at base 
‚and rather truncate,.inserted near the middle, cleft deeper above, 
‘hoary, the triangular: teeth about half the tube. Pedicels in the 

. „type almost none. Petioles absent or 3 cm. long. Leaflets 10-14 pairs, 
‚oval to elliptical, truncate to acutish, 1-2 cm. long. Stipules connate. 
.Pubescence white-woolly in the type. A very variable species. Mag- 
-daiena Bay Lower California. ; ; pem 
-. . Astragalus vestitus var. Menzies!! (Gray Proc. Am. Acad. 6 217 
(1864) a8 species). Phaca densifolia Smith, A. densifolius (Sm.) Torr. 
Phata Nüttallii T. & G. Pods papery and rather translucent, 3-5 cm. 

long, 2-3 cm. wide and high, obliquely ovate to oval, puberulent, keeled 
‚ventrally and rather sulcate, reflexed. short-racemose, Flowers cream- 
colored, thick, about 1.2 em. long, reflexed. Calyx tube shortly-cylin- 
‚dric-campanulate, about 4 mm. long and nearly as high, cleft deeper 
above, slightly pubescent; teeth about half as long as tube.and subu- 
late from a deltoid base. Pedicels slender, 3-4 mm. long, equaled or 
a little surpassed by the the very thin and hyaline and. narrow 
bracts. - Peduñcles 1-1.5 dm. long, mostly longer than the leaves and 
longer than'the floral rachis. Leaves sessile or the lower. only short- 
petioled, about 1 dm. long. Leaflets 15-19 pairs, elliptical: with a cu- 
neate base, rounded to notched,.1-2 cm. long. Stipules connate ex- 
cept at the uppérmost nodes, papery ‚and conspicuous, Stems erect 

to, decumbent, from a woody base, rather. stout, 2-3 feet long. Pubes- ^! -ucence thinly woolly and soft throughout except on the calyx... Common 
on open hill sides ánd, plains from San Francisco southward along 
the coast. .' > O a ; ies Spore, f 

Astragalus vestitus. var. Franciscanus (Sheldon Minh. Bot. Stud. 
9 133 (1894) as species)... A. Franeiscanus var. longulus Sheldon. A. 
Crötalarie var., virgatus Gray. »Phaca Franciscana: ( Sheldon) '' Heller. Stipules connate. only near, the base of the stems. Pods many an? 
Often erect. Pubescence ashy or minute but evidently the rúdiments of woolly hairs. Calyx lobes rather subulate and “as “long -as tube. . Same range as the var. Menziesii and freely intergrading.- This 
variety is more.strict and less inclined to be decumbent. =. :+* 

-_. 56. Astragalus Pomonensis Jones Cont. 10 59*(1902); “Pods abon* . 5 em. loig and -nearly 3-cm, high and wide, about halval, cónspic . uoüsly oblique, very blunt with a very short and deltoid tip'not longe” than wide, smooth when mature, ascending-in dense swabs at th- . ends of stout peduncles which are about 1. dm. long aña- much shortc- 

Pi 

‚.. than the leaves. Flowers and calyx as:in A. Menziesii in sho" 
Spikes shorter than the peduncles. Leaves about:2 dm. long; sessilr. 
_ Leaflets about 2 em. long, oblong, a trifle wider: below, truncate 7* 

__ Up and cuneate and long-petiolulate at base.- Stems many and tufted, 
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decumbent, stout, 2-3 ft. long. Whole plant almost smooth, but calyx 
nigrescent. This plant varies but'little, but is too close to A. Menziesii. 
Common in the valleys from Los Angeles and Pasadena to San Ber- 
nardino and Temecula. 

57. Astragalus Crotalariz (Benth. Gray Proc. Am. Acad 6 216 
(1864). Phaca Crotalariae Benth. Pl. Hartw. 307 (1848). Tragacan- 
that Kuntze. Pods oval, 2 cm. long and 1.5 cm. wide, about round 
in cross section, a little oblique, shortly pointed and apiculate, rather 
rigid. Flowers purple, about 2 cm. long. Banner elliptical, about 
1.5 cm. long, arched gently to nearly erect a little beyond calyx tips, 
with sides reflexed below, about 4 mm. longer than wings. Wings 
linear, arched to 45 degrees, 2-3 mm. longer than keel. Keel half ellipti 

‘eal, the tip nearly erect. Calyx tube shortly campanulate, about 4 
mm. long and short-pediceled, pubescent teeth triangular and half as 
long. Peduncles about 1 dm. long, heads 2-7 em. long, loosely 6-12 
flowered. Leaves about as in the var. Menziesii but larger and con- 
spicuously pubescent only when young. Monterey California, Coulter. 
An obscure species. 

58. Astragalus Miguelensis Greene Pitt. 1 33. (1887). Pods when 
mature about smooth, oval-ovate, about 2 cm. long, and 1.5 cm. wide, 
the triangular tip about 4 mm. long and arcuate, sulcate at both sut- 
ures, stiff-napery. ascending in dense heads and very shortly pediceled. 
Flowers about 1.5 em. long, light colored. Banner oval, about 1 cm. 

long, arched abruptly at calyx tip to fully erect, thin. Wings linear, 
straight, about 1.5 mm. wide, about 3 mm, longer than keel and as 
much shorter than banner. Keel half-elliptical, about 5 mm. long, the 
tip ascending and acutish. Calyx tube about 5 mm. long and 4 mm 

high, short-campanulate, oblique at both ends, the teeth with deltoid 
base and nearly as long as the sparsely woolly tube. Leaflets 9-12 
pairs, cuneate-oblong-obovate, rounded to notched, densely white- 

woolly. Leaves about 1 dm. long. mostly short-petioled. Peduncles 
5 em. to 1 dm. long, floral rachis short. Stems decumbent, branched. 
Stipules connate. This has much the habit of A. vestitus but the pods 
and flowers are cavitate, and flowers not stubby and seemingly purple 

or purplish. Islands of Santa Rosa and San Miguel, California. 

59. Astragalus Magdalenae Greene Pitt. 1 162 (1888). A. candidis- 
simus (Benth.) Watson. Phaca candidissima Benth. Pods minutely 
mbescent, 2-3 cm. long, oval the tip rather oblique or a little arched. 
Flowers purple-tipped, 1-1.5 em. long, in a dense spike about 5 cm. 

long, almost sessile, Minute bracts twice the pedicels. Banner ovate, 
large, about 1 em. long, arched at calyx tips to erect, 4 mm. longer 
than wings or less. Wings broadly lanceolate, little arched, about 2 
mm. longer than keel. Keel about 5 mm. long, arched from base to 

to tip in about one-third circle, nearly half-oval, about 4 mm. high. 
Calyx black-hairy, campanulate, the tube cleft deeper above. Teeth 

triangular and about half as long as tube. Peduncles one and a half 

times as long as leaves. Leaves 7-12 cm, long. Leaflets 8-15 pairs. 

obovate-cnneate to oblanceolate, not over 1.2 cm. long, rounded to 
notched, barely petiolulate. apnressed-silvery-silky as is the whole 

Mant exrept the merely pnberulent pods. Stipules very small and not 

connate Magdalena Pay Lower California, etc. It appears quite 

distinct but the species is very variable. er 

60. Astragalus oocarpus Gray Proc. Am. Acad. 6 213 (1864). 

This is fonnded on the figure of Torrey in Mex. Bound t. 17 and named 

Crotalarioides there and called Crotalariz in the text p. 56 but not 
described. Pods rather thin-coriareens. about 2 em. long. 1.5 cm, wide 

and 1 cm, high. oblinnely ovate, with flat upturned deltoid tip about 3 

mm. long. slightly sulcate ventrally. not at all dorsally and with dorsal | 
suture raised externally as thick ridge. smooth. only faintly reticulated, 

|. erect, several to many and racemose on a stout peduncle shorter than — 

eee 
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the leaves; cross section, reniform. Flowers many, closely racemose, 
horizontai. Calyx campanulate-cylindric, 3-4 mm. long, a little oblique 
at the rounded base, not oblique above, with teeth minute and deltcid 
shortly pubescent. Pedicels rather slender, in fruit 2-3 mm. long and 
rather longer than the triangular bracts. Banner oval, about 8 mm. 
long, abruptly erect remote from calyx, with sides reflexed most below. 

` Wings obliquely oblong-oblanceolate and very obtuse, about 3-4 mm. 
shorter than the banner and a trifle longer than the keel. Keel 
with straight base, then abruptly arched to erect at the end and tip 
triangular and acute. Leaves 1-1.5 dm. long, narrow, nearly sessile 
with 12-15 pairs of elliptical and obtuse and rather distant leaflets 
about 1 cm. long, thick and green, smooth. Stems 4-6 ft. high, branched 
above and flexuous and rather slender. Growing in the alkaline val- : 
leys east of San Diego California, seldom seen. Tropical. 

61. Astragalus macrodon (H. & A.) Gray Proc. Am. Acad, 6 216 
(1864). Phaca macrodon H. & A. Bot. Beech, 333 (1841). A. holo- 
sericeus Jones. Pods oval-ovate to half-oval, 2-3 cm. long and about 
2 cm. wide, the oblique tip deltoid and short, a little sulcate at both 
sutures, chartaceous, spreading to reflexed, the cross section about 
round. . Flowers ascending, nearly white, about 7 mm. long, 10-20 in a 
short and close raceme. Banner round, gently arched to erect from 
the calyx tube, with sides reflexed above, about 4 mm. long, barely 
longer than wings. Wings half-oval, a trifle longer than keel. Keel 
arched to a half circle from base, the triangular and produced tip as 
long as base and erect, about 4 mm. high. Calyx tube campanulate, 
about 3 mm. long, with subulate and curved teeth nearly as long. 
Bracts ovate, minute, shorter than the pedicels which are 2-3 mm. long. 
Peduncles slender, about half as long as leaves, the fruiting rachis 
at least as long. Lower leaves much reduced, the upper 1-1.5 dm. long, 
with petioles mostly 2-3 cm. long. Lower leaflets 5-7 pairs, linear-el- 
liptical, acute, 7. mm. long, and petiole as long as leaf rachis; upper 
leaflets about 10 pairs, linear-lanceolate, very acute, 1-2 cm. long. Stip- 
ules subulate-filiform, 7 mm. long, reflexed, thick, not connate. Inter- 
nodes 2-5 cm, long. Stems rather flexuous and slender. Pubescence 
very soft and short-shaggy throughout with very fine wavy hairs and 
seeming woolly but hardly so. Stems and pods less pubescent. Mon- 
tery Co., San Luis Obispo and the coast region, also at Fresno and 
around the San Joaquin valley. 

62. Astragalus Douglasii (T. & G.) Gray Proc. Am. Acad. 6 215 
(1864). Phaca T. & G. Fl. 1 346 (1838). A very variable species. 
Pods papery, 2-4 em. long and about 3 cm. wide, in the type, gibbous- 

ovate to half oval, apiculate. Flowers cream-colored, rather reddish 
in. bud.- Banner oval-ovate, about 7 mm. high, abruptly arched at 
end of calyx to erect, with sides reflexed near the base and 1 mm. 
wide; groove sharply widened at end of keel till it fills the whole 
banner, the banner tips not reflexed. Wings sharply arched to 
pearly erect and exposing keel, very obliquely cuneate obovate, about 3 
mm.: wide near tip, very blunt, the right hand one flaring below, the 
other close pressed to keel, about 1 mm. longer than keel and 3 mm. 
shorter than banner. Keel as high as long and abruptly rounded to 
a little more than erect and sharp, about 3 mm. high, not dark-tipped. 
Calyx nearly hemispherical, oblique. at both ends ,inserted near the 
lower corner and fleshy at corner, at mouth obcompressed and deeper 
and broader cleft. Upper teeth the longer, subulate, rather deltoid, 
hardly one-third as long as tube. Flowering pedicels about equaled 
by the ovate bracts, 1-2 mm. long. Peduncles slender, rarely 1 dm. 
long. Leaves narrow, 1-1.5 dm. long, all somewhat petioled. Leaflets 
10-13 pairs, 7-20 mm. long, narrowly elliptical to linear-oblong, obtuse, _ rather thick, about 4 mm. wide, shortly petiolulate, inclined to be sil- _ very below with very fine straight and closely appressed hairs, but 
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pubescence very variable. Stipules rather scarious, with deltoid base 
and subulate tip, rarely 5 mm. long. Stems rather prostrate and with 
ascending tips, many from a thick and fleshy root, flexuous, 2-3 ft. long, 
growing on flats where it is rather alkaline. Being the first green 
things in the spring this species has the reputation of being a loco 
weed, From the southern San Joaquin valley to southern California, 
and San Pedro Martir, Lower California, Lower Temperate life zone, 
in the interior, mostly. : 

Astragalus Douglasti var. Parishii (Gray) Jones Cont. 8 6 (1898). 
A. Parishii Gray Proc. Am. Acad. 19 75 (1883). Pods oval to oblong, 
oblique, usually apiculate, often 5 cm. long, smooth to minutely pubes- 
cent, nearly round in cross section. Flowers white. -Banner 2 mm 
longer than- keel, 1 mm, longer than wings. Wings oblanceolate, nar- 
rower than keel. Keel about 4 mm. high. Calyx teeth from half as 
long as tube to very short. Leaflets 7-10 pairs, elliptical, obtuse, 2-3 
em. long, silvery-pubescent below. Stems about 2 ft high. From 
Antelope Valley southward along the mountains, 

Astragalus Douglasii var. glaberrimus Jones Cont. 7 645 (1895). 
Pods hali-oval, shortly and triangular-flat-beaked, 2.5-4 cm. long, round 
in cross section, reflexed. Flowers 6-10. Racemes very lax. Pe- 
duncles 1-1.5 dm. long including the rachis which is two-thirds the 
whole. Leaflets about 7 pairs, linear-lanceolate, very sharp-pointed, 
1-2 cm. long, 2 mm. wide, distant. All but the very uppermost leaves 
netioled. Plants rarely a foot and half high, rather bushy branched at 
base. San. Fernando and Los Huevelos Lower California, ‚Brandegee. 

Astragalus Douglasii var. piscinus Jones Cont. 7 645 (1895) and 
Cont. 10 61 (1902). Pods obliquely ovate-oblong, 2 cm. long, 1.2 em. 
wide, rounded at base, papery, sulcate ventrally, shortly acute, round 
in cross section, nearly smooth, ascending. Flowers purple, 1 cm. 
long, loosely spicate-racemose, almost sessile. Banner ascending 
Sharply to 45 degrees remote from calyx tips, with sides reflexed. 
Wings about 7 mm. long, lanceolate, arched 30 degrees, a trifle longer 
than keel. Keel 1 mm. shorter than banner, 7 mm. long, large, arched 
to erect. Calyx broadly campanulate, 2 mm. long and wide, twice as 
long as the triangular teeth. Pedicels very short and a half shorter 
than the ovate bracts. Peduneles floriferous on the upper third, the 
racemes 5-10 cm. long, stiff. Leaves sessile. Stems erect. Stipules 
minute, not connate. Whole plant almost smooth. Lagoon Head Lower 
California, Palmer. j 

Astragalus Douglasii var. Tejonensis Jones Cont. 7 644 (1895) and 
Cont..10 61 (1902). Pods mostly ascending, half-oval-ovate, 2.5-4 cm. 
long, 2-3 em. wide, nearly round in cross section, variously reticulated, 
nearly smooth when ripe. Flowers like the var. Parishii but banner 
not elongated. Keel tip but little incurved and broader. Calyx lobes 
subulate and half as long as tube. Flowers racemose, usually ascend- 
ing, often distant. Floral rachis in flower 5-7 cm. long, in fruit 10-15 em. 
long. Peduncles and rachis 1-2 dm. long, finely gulcate as are the 
stems. Leaves and leaflets as in Parishii but leaves 7-13 em. long and 
ascending., Leaflets 10 pairs, not over 2 cm. long, elliptical to oblong- 
lanceolate, rounded at tip, 4-5 mm. wide. Proper petioles present. 
Plants green throughout seemingly but really with the same minute 
pubescence but less evident. It is readily separable from Parishii by 
the small-cream-colored flowers, long calyx lobes, broad leaflets and 
ereen appearance. This is the common form along the mountains north 
^f the San Bernardinos, A. Douglasii can be separated from A. macro- 
don only by the pubescence. S un REC quc 

63. Aati bahita allochrous Gray Proc. Am. Acad. 13 366 (1878) A. 

. Wootoni Sheldon. Pods half-oval, thin-chartaceous, slightly if at all 
‚sulcate, apiculate and barely acute, faintly and rather closely retieu — 
‘ated, apparently smooth when ripe but really minutely puberulent, — 
about 1.5 em. high and 3 cm. long, with ventral suture convex only.  — 

EN 
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close to calyx, jointed to a minute stipe at base, ascending or reflexed, 

both sutures evident and nearly alike, the ventral intruded 1 mm. deep 

or less; seed talks as long as the obliquely reniform seeds which are 

nearly 2 mm. long and brown. Flowers racemose, 10-15. Banner 1-2 

mm. longer than keel, nearly round, notched, with sides reflexed below, 

arched in an abrupt curve from calyx tips to nearly erect. Wings nearly 

‘linear, arched and exposing keel, a little longer than keel, oblique. 

Keel ascending, about reaching to calyx tips, abruptly bent at tip to 

90 degrees and acutish, Calyx tube faintly 5-nerved, ashy campanu- 

late, not gibbous, 3 mm. long and as long as the subulate teeth or a 
little longer. Bracts ovate, acute, Pedicels erect in flower and reflexed 
variably to horizontal or more in fruit, 4 mm. long, usually twice 

the bracts, stout. Peduncles angled, stout in fruit, erect, including 

floral rachis 12-15 cm. long and floriferous on the upper third. Leaves 
5-10 em. long, nearly sessile.. Leaflets 6-9 pairs, linear-oblong, barely 
obtuse at tip and base or notched above, all on the upper side of the 

rachis, about 1 cm apart. Internodes about 2-3 cm. long, the lowest 

ones 5-10 cm. long. Stems rather coarse, 2 feet high, tufted, decum- 
` bent, angled,. Plants very minutely puberulent, the young pods, pedi- 

cels and peduncles hoary at first. From the Organ Mts. New Mexico 

to the Colorado through the Mogollons. Lower Temperate life zone. 
‘Growing on gravelly and dry benches or along dry watercourses. This 
is hard to separate from robust forms of A. triflorus except by the 
larger purple flowers and evidently perennial roots from a rather 
woody base. Plants distributed by E. O. Wooton from Mesilla Val- 
ley April 20 1905 as A. Wootoni Sheldon are this species, also No. 34 
Metcalf from near Silver City New Mexico distributed as A. playanus. 
It is quite possible that Sheldon’s type was mixed with A. subcinereus. 

64. Astragalus Wetherilli Jones Cont. Cont 4. 34 (1893). Phaca 
Rydberg. Pods ascending, shortly acuminate, half-oval-ovate, about 

_ 2-2.5 cm. long and 1 cm. wide and high, very slightly flattened laterally 
and cross section’nearly round but flat along the ventral suture, not 

sulcate, chartaceous, rounded at base and jointed to the tip of a 
slender stipe nearly as long as calyx, sometimes reddish but not mot- 
tled. Flowers about 1 em. long, narrow, white or only purple tinged, al- 
most in heads, ascending. Banner about 6 mm. long, oblong, abruptly 
arched remote from calyx tips to 45 degrees, 2 mm. longer than wings, 
with sides reflexed about 1 mm. wide. Wings nearly linear, arched to 
nearly 45 degrees, obtuse, a little longer than keel. Keel with straight 
and narrow base about 1 mm. wide, the tip sharply rounded to a 
holf circle and very obtuse, 2 mm. high, purple at tip. Calyx narrowly 
campanulate, the tube about 3 mm. long, acute at base and attached 
en lower corner, the sııbulate teeth nearly as long as tube, nigrescent, 
Pedicels stout, nigrescent, 2-3 mm. long, about as long as the triangular 
bracts. Peduncles slender, 2-4 cm, long. erect. fruiting rachis 1-2 
em. long and rarely with more than 3 pods and half a dozen flowers. 
Leaves 4-5 cm. long, slender and thin, all petioled, the lower petioles 
more than half the whole, the upper nearlv half.: Lower leaflets nearly 
round and shortly-cuneate at the long-petiolulate base, upper leaflets 
broadly elliptical, about 1 em. long, flat and thin, rounded, 4-5 pairs 
or the upper 6-8 pairs, almost smooth. Stems slender, in dense tufts 
et much branched woody base. ascending, flexuous, about 2 ft. high. 
Stipules small, not connate. Peduncles in most of the axils. Along 
the Grand River near Grand Junction Colorado, and to Moab, Utah, 
Miss Eastwood. Lower Temperate life zone.. 

65. Astragalus jejunus Watson Bot. King 73 (1871). Phaca Ryd- 
berg. Pods nearly smooth, mottled when in the sun, flattish to a tri- 
fle sulesté ventrally.: faintly . signe tai when fresh, a little later- 

it, very translucent and delicate in 
about 1 cm. long. Flowers al- 

Cid 
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most the same as in A. simplicifolius, the banner oval and arched to 
erect, the bulge behind less evident, white spot the same, sides little 
reflexed. Calyx campanulate, about 1 mm. long, the triangular teeth 
hardly as long. Peduncles shorter than the leaves, filiform, rarely 5 
cm long. Leaves strict, not over 7 em. long, with rigid. ascending Jeaf- 
lets and short petioles. Leaflets 2-5 mm. long, thick, 4-8 pairs. grooved, 
sharp, sessile, the terminal one mostly not jointed to the green rachis, 
and like it. Petioles persistent after the leaflets fall and rigid. Pedi- 
cels 1-3 mm. long. Bracts small. Stipules conspicuously connate 
throughout, hyaline. Stems an inch or so high, much branched, many 
from the crown of the thick and erect root, with’the stipules over- 

pping to the tip of the stem. Growing in clay soil.on bare ridges of 
the bad lands of western Wyoming north of the Uintas. Middle 
Temperate life zone, along with Gutierrezia, Aplopappus acaulis, Cog- 
wellia etc, : 

66. Astragalus Cusickii Gray Proc. Am. Acad. 13 370 (1878). 
Phaca Rydberg. Pods racemose, elliptical to obovate, nearly straicht, 
not sulcate, translucent and very thin and papery, with oily drops 
within, red-nerved and stippled above, horizontal to pendulous, 3-4: em. 
long, about 2-2.5 cm. wide, compressed at base, splitting with age from 
tip to base and through the pedicel along the dorsal suture, also along 
‘he ventral suture at tip and base, but not through the seed bear- 
ing portion, tip very shortly triangular or deltoid and oblique, 1-4 mm. 
long, cross section half-oval, shallow and very broadly sulcate ventral 
ly. Stipe not longer that calyx and not jointed to it and so pod is per- 
sistent even through the winter on dead stems. Flowers coarse, about 
the same as A. stenophyllus, nearly horizontal, loosely spicate, rather 
few. 1-1.5 em. long, white turning to cream-colored with age. Banner 
fiddle-shaped by being much contracted about one third the way from 
the base, oval, 1 cm, long, arched to 90 degrees 2-4 mm. beyond the 
calyx teeth, erect part about 7 mm. long, a little hooded at tip, water- 
Uned. with fleshy claw, with sides reflexed to 2 mm. wide in the 
middle only, with groove very deep and narrowed below and flattening 
out above. Wings arched from little to 30 degrees, obliquely oblong-lan- 
eevlate, 1-3 mm. longer than keel and 2 mm. shorter than banner, 
^bcut 4 mm. wide below the keel t» and tapering down above concave 

- to keel, flaring beyond. Keel a little arched, about 4 min long (blade), 
abruptly rounded to nearly 90 degrees, yellow, with tip acute and 
about 3 mm. high. Calyx tube a little oblique at base and with pedi- 
cel inserted below the middle of the end. truncate, scareely at all 
compressed, white, straight, 3 mm. long, broadly campanulate, with 
mouth oblioue, with teeth rudimentary and deltoid, one half mm. long. 
Bracts minute and hyaline. Pedicels stout, short, some of them re- 
flexed. Peduncles subterminai. stout, long, green, sulcate, a foot or 
less long. Leaves not over 1 dm long, few, spreading, lax, nearly ses- 
sile,, with green and rush-like rachis. Leaflets deciduous, linear to fili- 
form, minute to 2.5 em. long, distant, petiolulate, the terminal one the 
Simple rachis or slightly enlarged rachis or a leaflet barely jointed to 

. it, 6-8 pairs. Stipules small, not connate except at very base. Stems 
erect, sulcate, 1-2 feet long, rather slender, flexuous, whole plant ap- 
pearing smooth but really minutely pubescent. Grows in dense tufts 
on dry rocks on south slopes in Snake river canon at and below Hunt- 
ington Oregon. Lower Temperate life zone. Plants with the habit of 
A. stenophyllus, and stems much as in A. junceus. A Aud s 

67. Astragalus Hookerianus (T. & G.) Gray Proc. Am. A« 
- 215 (1864). ch Hookeriana T. & G. 1 693 (1840). This ante- 

_ dates A. Hokerianus Dietr. A. Sonneanus Greene. Pods 3-6 cm. 
long, 2.3 em. wide, mostly oblong-obovate, a trifle obcompressed when 
fresh, tapering into the stipe, very round at tip and minutely apiculate, 
finely retievlated, variously mottled, hardly at all oblique, cross sec- 
tion oblate-round. Flowers in loose or dense heads, inclined „mw 
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purple-tipped, about 1 cm. long. Banner very large, nearly the 
whole of it erect, about 8 mm. long and almost round, arched gently, 
2-7 mm, longer than keel, with sides reflexed 1 mm. wide, Wings 
broad, oblong to lanceolate-lunate, about 3 mm. wide, rounded, arched 
about 30 degrees. Keel 7 mm. long, as long as wings, dark-tipped, 
produced and with a long acute and erect tip 1 mm. wide. Calyx 
tube nigrescent, reflexed, short-campanulate, 3 mm. long, nearly ses- 
sile, scarcely oblique and the base slightly narrowed, not flattened, 
with rounded sinuses; teeth triangular to subulate, unequal, con- 
spicuous, about 2 mm. long. Pedicels very short and stout. Bracts 
ovate, 2 mm. long. Peduncles 5-15 cm. long, hardly longer than the 
leaves, many, in most of the axils, Leaves 5-10 cm. long, the petiole 
almost none, short or not over 2 cm. long. Leaflets 6-10 pairs, nor- 
mally about 7 mm. long, rarely 2.5 cm. long, ovate to linear, rather 
thick, acutish to rounded, with prominent midrib, green. Stipules 
rather large, green or purple above, smaller and connate below. 
Stems decumbent at base, rarely a foot long, much branched at base 
and from long underground stems, but from a stout and erect root. 
Internodes rather short and leaves many mostly. Whole plant pubes- 
cent with partly spreading soft and fine hairs, but variable, This 
grows on rocky ridges and among sagebrush from the Middle Temper- 
ate to the Upper Temperate life zone, sometimes seemingly alpine 
but not truly so. Common in the Sierras and northward from Reno, 
possibly in the Blue Mts. Oregon. 

Astragalus Hookerianus var. Whitneyi (Gray) Jones Cont. 7 668 
(1895). A. Whitneyi Gray Proc. Am. Acad. 6 526 (1865). A. Whitneyi 
var. pinonis Elmer. Pods about 2 cm. long and 1.5 cm. wide. Flowers 
purple. Calyx teeth about 1 mm long. Leaflets 5-9 pairs, linear-oblong, 
4-12 mm. long. Whole plant nearly smooth. Same range as the type 
but mostly in the high peaks but farther south. Tuolumne Co. and 
Ventura Co. California. : 

68. Astragalus oxyphysus Gray Proc. Am.’ Acad. 6 218 (1864). 
Phaca Heller. Pods nearly boat-shaped, half-elliptical, with ventral 
suture convex in the middle and concave toward the ends, dorsal su- 
ture very convex, the calyx ascending but pods somewhat drooping, 
papery, appearing smooth and translucent. Flowers about 15 mm. 
long, white, narrow, ascending. Banner oblanceolate, gently arched 
to erect beyond calyx tips, the sides reflexed about 1 mm. wide, 3-4 

, mm. longer than wings. Wings linear, gently arched to 45 degrees about 
2 mm. longer than keele. Keel about 5 mm. long, with long, exserted 
claw, the base nearly straight, then gently rounded to nearly erect with 
a broadly triangular and very obtuse tip about 3 mm. high, not dark- 
tipped. Calyx scarcely gibbous, acutish at base and fleshy at the in- 
sertion with the very thick pedicel, cleft deeper above, with subulate 
teeth about 2 mm. long. Leaves 1-1.5 dm. long, narrow, very short- 
petioled. Leaflets 4-10 pairs, not contiguous, 1-2 cm. long, narrowly 
elliptical, apiculate and obtuse. Internodes about 3 em. long. Stems 
flexuous, about 2 ft. high, branched below and woody. nerrly erect. 

 Pubescence woolly-hoary and appressed. Dry hills throughout the 
San Joaquin valley and over to San Luis Obispo. > 

. 69. Astragalus trichopodus (Nutt.) Gray Proc. Am. Acad. 6 218 
(1864). Phaca trichopoda Nutt. in T. &. G. Fl. 1 343 (1838). Pods 
about 1.5 cm. long, and 6 mm. wide and high, with cross section about 
round, half-elliptical, about equally triangular-acute at.the ends. not 

at all laterally flattened, in short spikes as are the flowers. Flowers 
white, stubby, about 1 cm. long. Banner with erect part short and rounded and arched remote from calyx tips. Keel and wings about . equal, nearly as long as banner. Calyx campanulate, about.2 mm. long. 
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Leaves nearly sessile, about 1 dm. long, narrow. Leaflets 10-14 pairs, 
narrowly elliptical, about 1-1.5 em. long, obtuse. Stems weak and 
short, decumbent, floriferous throughout, with slender internodes, about 
a foot long. Stipules small, Pubescence rather scanty, appressed and 
nearly straight. Santa Barbara and Catalina Island California. Nut- 
tall, Lyon. The type species has rarely been collected. In it the stems 
are stouter and appearing as if erect. - Species confused with the next 
by Gray and with A. Antiselli. Specimens sent out as typical got by 
Gray from Santa Paula are A. Antiselli. California botanists and the 
writer have also confused it with the next. 

70. Astragalus capillipes n. sj. Pods about 2.5 em. long and 1 em, 
high, about 3 mm. wide, greatiy laterally flattened, half-oval, the 
ventral suture a little convex toward the tip, apiculate. Flowers 
1.2 cm. long, white, not stubby, in spikes. Banner oblong, about 1 
em. long, but rather variable, rather abruptly erect remote from the 
calyx, with sides reflexed above, about 4 mm. longer than wings. 
Wings broadly linear, about 1 mm. longer than keel. Keel straight 
and tip triangular and erect and rather narrow, obtuse. Calyx about 
2 mm. long and wide, very oblique at both ends, truncate at base, 
teeth minute and deltoid one-third to one-fourth as long as tube. 
Pedicels about as long as calyx and longer than the bracts. Pedun- 

cles many, axillary, about 1 dm. long, with pods racemose and rachis 
?bout 5 cm. long. Stems erect, 2-3 ft. high, nearly simple. Stipules 
small, triangular and green. Leaves about 1 dm. long, about sessile, 
With 15-20 pairs of narrowly elliptical leaflets about 1 cm. long, ob- 
tuse or notched, nearly contiguous, very minutely pubescent with 
short and fine appressed hairs, The type is material from Blanche 
Trask Catalina Island, also material from the island from Brandegee. 
I refer here also No. 1338 Orcutt from San Telmo Lower California, 
with some doubt. 'The character of stubbiness in a flower for the 
most part is a valid one as opposed to a narrow flower with long 
banner, but falls down in A. procerus, and may fail in the separation 
of Crotalarie from vestitus, and lencopsis from what has been called 
leucophyllus, just as the characters of woolliness and silkiness may 
fail in the same groups, but must be maintained till clearly proven t^ 
intergrade. Should this distinction fail this species will then be A. 
trichopodus var. capillipes. 

71. Astragalus leucophyllus T. € G. Fl 1 336 (1838). Phaca leu- 

cophylla (T. & G.) Hooker & Arnot, not A. leveophyllus Willd. (1800) 
which is a synonym of A. anenstifolius Lam. (1783). A. asymmetricus 
Sheldon, A. leucopsis var. asymmetricus (Sheldon) and var. leucophyl- 

lus (T. & G.) Jones. Pods a little more than half-oval, the ventral 
suture being a little convex in the middle, about 3 cm. long, on a 

hoary supe as long as pod, tip and base deltoid or barely pointed, in- 

clined to be a little obcompressed, pendent. Flowers 1 cm. long, 

many, ascending. Banner ne?rly round to oval, about 5 mm. long, 

gently arched from calyx tips to 45 degrees, with sides reflexed about 
1 mm. wide in the middle, barely 1 mm. longer than wings. Wings half- 
elliptical, veiny, obtuse, about 2 mm. wide, about as long as keel. 

Keel about 4 mm. long and 2 mm. high, the base a little arched and 

then rounded to erect and tip cut off nearly square, about 3 mm. high 

at tip, not colored, Calyx tube oblong-campanulate, about 5 mm. long 
and 3 mm. high, not oblique below and barely so above, nearly equally 
inserted on the thick pedicels at the fleshy base, cleft deeper above, 
teeth subulate from a deltoid base, about half as long as tube. 

Fruiting pedicels about 4 mm. Jong, as long as the lanceolate hyaline 
bracts which are conspicuous. Peduncles about 1 dm. long and half as 

long as fruiting rachis,. Leaves 6-8 cm. long, not narrow, nearly ses- 
sile, rigid, with stout and channeled rachis. Leaflets thick, nearly 
linear, about 2 cm. long, rounded, or acutish, nearly contiguous, 14-18 ——— 
pairs. Stipules rather falcate triangular, 5-8 mm. long. rigid. erect, — 
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not connate, Sicms rather stout and sulcate, 2-3 ft. high, with inter- 
nodes rarely 3 cm. long, flexuous, from a woody base. Pubescence 
variably hoary. Lower Sacramento and San Joaquin valleys and over 
to Monterey and San Luis Obispo. Not often collected. 

72. Astragalus curtipes Gray Proc. Cal. Acad. 3 103 (1868). A. 
leucopsis var. curtipes Jones, 'Tragacantha Kuntze. Pods half-oval- 
ovate, 3-4 cm. long and 2 cm. wide, sulcate ventrally, sharply triangular- 
acute, truncate at base or very abruptly contracted into a stipe as long 
as calyx and set at right angles to it, nearly erect, translucent and 
very thin and greatly inflated, rather few on a short rachis. Flowers 
white, with exserted claws, in a short spike 2-4 cm. long, soon reflexed 
but calyx ascending in fruit. Banner broadly elliptical, 7-8 mm. long, 
arched remotely from calyx to 45 degrees, with sides reflexed about 
1 mm. wide in the middie, about 2 mm. longer than wings, not very 
fleshy. Wings broadly linear, obtuse, arched a little, veiny, about i 
mm. longer than keel. Keel arched from base to about a half circle, 
very obtuse, about 4 mm, high and long. Calyx tube campanulate, 4 
mm. long and 3 mm. high, rather truncate at base and inserted near 
the lower corner, cleft deeper above and oblique, the triangular nig- 
rescent teeth a little unequal and a little over half as long as tube. 
Pedicels stout, about as long as the ovate to lanceolate bracts, 2 mm. 
long. Peduncles 1-2 dm. long, 3-4 times as long as fruiting rachis. 
Leaves slender, and not rigid, 6-10 cm. long, narrow, with slender 
rachis, and petioles even the upper 2 cm. long. Leaflets broadly linear, 
not thick, 1-1.5 cm. long, rounded, not contiguous, about 15 pairs. 
Internodes rarely 3 cm. long. Stems rather slender, erect or ascending 
from a woody base, often with very short internodes and leaves con- 
gested later in the season, 1-2 ft, high. Stipules conspicuous, hyaline, 
connate throughout, often 1 cm. long. Pubescence very minute and 
ashy. San Luis Obispo California. This has been much confused. It 
is described by Gray as having pendulous pods, but this seems to be due 
to the reversal of the pods which sometimes occurs in pressing. The 
leaflets are described as retuse and 13-33, they are seldom notched and 
the pairs are many. Most of the material referred to this belongs with 
leucopsis. 

73. Astragalus leucopsis T. & G. Fl. 1 694 (1840) as Phaca and 
Torr. Mex, Bound. 56 t. 16 (1859). Phaca canescens Nutt., Tragacan- 
tha Kuntze. Pods oblately half-oval and very obtuse at both ends, 
merely apiculate and about 2.5 cm. long and 1.5 em. wide in the 
type, with the ventral suture somewhat arched and sulcate, papery 
and translucent, abruptly rounded to the stipe which is about 1 cm. 
long, cross section seemingly about round but a little flattened above, 
but really triangular-obcordate when fresh, about pendent. Flowers 
1-1.5 em. long, rather thick and in the type stubby with the banner but little longer than the wings, and ascending about 45 degrees 
to 90 degrees remote from calyx tips, greenish cream-colored, loose- 
ly spicate. Banner boardly ovate, with sides reflexed above and 
6-8 mm. long, petals with claws inclined to be exserted. Wings narrowly obtuse, nearly Straight, close pressed to keel and then 
flaring above, arched a little, about 2 mm, wide and 2 mm. longer than keel or less, half-oblanceolate. Keel about 5 mm. long, with rather convex base and then abruptly rounded to erect, the tip tri- 
angular, obtuse and about 3 mm. high. Calyx hyaline, inserted on 
the lower corner and rather truncate but not oblique when fresh, a 
little narrowed at mouth and cleft deeper above, a little laterally 
flattened. about 3 mm. long and nearly as high, teeth subulate, un- equal and little longer than half the tube. Pedicels stout, about 2 _ Jam, long and as long as the triangular-subulate greenish bracts with . reflexcd tips. Peduncles strict, often a foot long, sulcate, rather 
lone, nearly sessile, with slender rachis. Leaflets elliptical, mostly ed, flat and rather thin, long-petiolulate and cuneate at base, 

a << 
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12-15 pairs, nearly contiguous, about 1 cm. long, obtuse. Stems 2-3 
ft. high, woody below and trunk often an inch in diameter. Internodes 
short and leaves many, erect. Stipules rigid, reflexed, green, rarely 
5 mm. long. Common throughout southern California and possibly 
in the upper San Joaquin valley, also extending on the islands along 
the coast, to Ensenada Mexico, reaching up into the Lower Temperate 
life zone on Cajon Pass. A. leucopsis var. brachypus (var.. curtus 
Sheldon) Greene is a form of this with stipe not longer than calyx. 

Astragalus leucopsis var. lonchus n. var. This is a slender form 
with pods half-elliptical, about 3 em. long and 1 cm. high on a stipe 
fully 1 cm. long or more. Flowers about 2 cm. long, with elongated 

banner and wings, the banner, 4-6 mm. longer than keel and 3-4 mm. 
longer than wings, often purple-tinged, and keel purple-tipped. Flow- 

ers in heads on the ends of long peduncles This is my No. 3083 from 
San Diego. My no. 3675 distributed as A. curtipes is an intergrading 
form. Common with the type. A shrub with stems often an inch in 

diameter. ; 

Astragalus leucopsis var. fastidius (Kell.) Jones Cont. 10 62 (1902). 

Phaca fastidia Kell. Hesperian 4 145 (1860). A. fastidius (Kell. 

Jones, A. fastidiosus Greene. Pods half-oblong-ovate, about 3 cm. long 

and 1-1.2 cm. high, acuminate with an upturned tip, and deltoid to 

truncate at base and with stipe hardly longer than calyx. Flowers 

few and racemose. Stems white-hoary, leaflets nearly smooth above. 

Islands off the coast of Lower California. i 

74. Astragalus lutosus Jones Cont. 13 8 (1910). Pods much in- 

flated; 2.5-3 em. Icng and about 1.5 cm. high and wide, papery and 

translucent, lying flat on the ground, reddish, not mottled, oblong-oval 

to ovate-oval, obliquely triangular-acute at tip and a little narrowed 

below; the tip inclined to turn up and the base down, silcate at both 

sutures but mostly along the ventral which is intruded 2 mm. deep, 

cross section triangular-reniform to round-reniform, jointed to a stipe 

shorter then the calyx. Flowers few, white, in a head which is nearly 

sessile in the axils. Banner white, 1 cm. long, arched abruptly to 45 

‘a 80 degrees 4 mm. beyond calyx tips, thin, with sides reflexed most 

below and 2 mm. wide, not at all at tip and the banner appears fid- 

dle-shaped - groove very deep and V-shaped, little if at all narrower 

cr flattened at tip. notched deep, about 2 mm. longer than wings and 3 

mm. longer than keel. Wings oblong-linear, about 7 mm. long and 2 

mm. wide, arched to 30 degrees in a gentle arc, a trifle wider above and 

oblique at tip, notched on the lower side at tip, rounded, white, faintly 

purple-veined below, folding over the keel tip. Keel 2 mm. long and 

2 mm. high, very flat, lunate, the triangular tip and base about equal 

purple. Calyx hyaline, reddish, cylindrical, much laterally flattened, 

the tube about 7 mm. long and 3 mm. high, with straight base and 

upper side arched, not oblique below, equally inserted,mouth a trifle 

contracted and a little oblique, notched deeper above, nigrescent 

Teeth triangular, about 1-2 mm, long. Pedicels stout about 2 mm. long, 

as long as the triangular bracts. Fruiting peduncles about 2.5 cm, long, 

with 1-4 pods. Leaves when fully developed about 7 em long, broad, 

with slender petioles nearly as long as rachis. Leaflets about 12 

vrirs, mostly folded, oval, about 7 mm. long, rounded, shortly-petio- 

lulate, with fine and dense appressed hairs, hoary. Stems almost fili- 

form, about 1 dm. long, almost wholly underground, with 1-3 nodes - 

above ground, with large oval to oblate stipules not connate and about 

4-5 mm. long. Stems several to many from the crown of a large, thick _ 

fleshy erect root. Growing in the poorest white shale on bare places 

at the foot of cliffs but not in loose debris, and on ridges. Lower Tem- 

perate life zone on the White river western Colorado north of Dragon. 
In fruit in May, blooming very early. — — a V av dii 

| 75. Astragalus megacarpus (Nutt.) Gray Proc. Am. Acad. 6 21» (1595). 
.  Phaca megacarpa Nutt. in T. €. G. FL 1 343 (1838) Pods nearly 6 cm. 
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long, oblong-oval to oblong-ovate, sulcate ventrally and a little ob- 

lique, prow-like tipped, rather truncate at the somewhat narrowed or 

abruptly rounded base, round to oval-reniform in cross section, with 

stipe 2-7 mm. long but shorter than calyx. Ventral suture a mere 

sharp-edged line externally. Flowers 2.5 cm. long, white, thin. Banner 

narrowly-oval, about 1 cm. long nearly flat, arched abruptly to 80 

degrees or erect at the. end of calyx tube or teeth and with very 

broad groove. Wings linear, nearly straight, rounded, about 1-2 mm. 

wide and 3-4 mm, shorter than the banner, and nearly as much longer 

than keel, concave to keel and flaring. White spot of banner trian- 

gular and with obscure purple veins going nearly to the upper third of 

banner, Keel about 3 mm. long and high, but little surpassing calyx, 

arched to a half circle from base, the tip triangular and obtuse and a 
little darker colored. Calyx tube cylindrical, nigrescent with scattered 

and very short hairs, about 1 cm. long and 3-4 mm. high, a little flat- 

tened laterally, narrowed a little at tip and deeper cleft with a sharp 
sinus, the upper side a little convex in the middle with the base 
straight, deltoid and fleshy and attached just below the middle of the 
end, teeth narrowly triangular and about half as long as tube, Pedi- 

cels 5-8 mm. long, mostly bracteate, several times as long as the 
ovate to triangular bracts. Peduncles almost none in flower, about 
5-8 em. long in fruit, filiform, with a few ascending and racemose flow- 
ers close together near the end. Leaves 1-1.5 dm. long, narrow. Peti 
oles nearly half the whole and persisting for several years at the crown 
Leaflets thin, oval to elliptical and tending to ovate and notched, 
about 1 em. long, shortly cuneate and petiolulate. Stems prostrate in 
small tufts, many, only a few inches long, from a gtout and long fleshy 
root. Stipules inclined to be imbricated, triangular, hyaline, very 
broad below and short, not over 5 mm. long. This grows in the 
bad lands of Wyoming north of the Uintas to Sapinero Colorado around 
the edges of the Navajo Basin in the Lower Temperate life zone on 
the poorest of clay soil in little gulches mostly, and on sharp slopes 
where there is a little alkali. It blooms very early in the spring, and 
the enormous pods (the largest in the genus) which are wholly out 
of proportion to the size of the plants soon blow off and lodge in the 
surrounding tufts of grass or weeds. It is a very variable species. 

Astragalus megacarpus var. Parryi Gray Bot. Cal. 1 148 (1876). 
A. megacarpus var. prodigus Sheldon. This differs in no particular 
from the species except that the flowers are 1.5 cm. long and purple- 
tipped with banner beautifully purple-veined, wings linear-oblanceo- 
late and about 2 mm. wide and keel base straight and purple-tipped. 
Calyx tube 5-6 mm. long, rather narrowed below and teeth often only 
a third the tube and triangular. The pubescence varies from none to 
densely hoary with rough and very short and appressed hairs on the 
younger parts. Leaflets about 5 mm. long and round to oblong, 
notched to apiculate. Pods generally smaller, Theodore, Gunnison, 
Vermilion, Sevier Bridge, Cedar City, Elk Ranch on the upper Vir- 
gin Utah. Lemmon, Rusby and Toumey also collected it in northern 
Arizona around the San Francisco peaks. This grows under oak 
brush near Tropic, but in other places in draws of the barren clay, 
slopes of the Tertiary clay strata, locally abundant, but rare gen- 
erally. Rusby’s flowers are yellow when dry. 

76 Astragalus oophorus Watson Bot. King 73 (1871). A. artipes 
Gray, Phaca Rydberg. Pods obliquely oval-ovate, about 3 em. long 
and 2 cm. wide and nearly as high, papery to nearly coriaceous, either 

 flattish on the ventral suture or somewhat sulcate, the suture straight 
Or a little convex, apiculate, deltoid to triangular-tipped, either trun- 
cate or deltoid at base, drooping, cross section cordate-obovate, ven- 

tral suture raised as a thin wing 2 mm. high or varying to a sharp 
edge only, inclined to be upcurved, pod often boat-shaped and then a - 
TU MAU. Tot pu n at Daso qi ene lie 
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into a stipe which is jointed and then produced as a stipe which is 
about as long as calyx, the whole stipe as long as or twice as long 
as calyx tube. Flowers in the type cream-colored almost exactly as 
as in A. Beckwithii, shortly racemose, about 10, ascending, about 1.5 
cm. long, rather wide. Banner oval to broadly oblong, arched abrupt- 
ly to 45 to 90 degrees, remote from calyx tips, nearly 1 cm. long, with 
sides reflexed in the middle and so appearing fiddle-shaped, the erect 
part a little humped near the middle by the half-conical sulcus. Wings 
2-3 mm. shorter than banner and nearly as much longer than keel, 
about 2 mm. wide and linear. Keel with exserted claw, about 3 mm. 
long and high, very obtuse and arched to a half circle, barely darker 
tipped. Calyx tube campanulate, about 4 mm. long and high, nearly 
equally inserted at the rounded and slightly oblique and fleshy base, 
cleft a little deeper above with ʻa broad sinus but hardly oblique, 
all the sinuses rounded, and teeth filiform and as long as tube. 
Pedicels 3-4 mm; long, nearly as long as the lanceolate and hyaline 
bracts. Leaves about 1 dm. long, narrow and rather rigid, with pet- 
iole decidedly shorter than the rachis. Leaflets 4-12 pairs, from round 
to oblong-elliptical, always with cuneate base, 1-2 cm. long, smooth 
and leathery, glaucous. Stipules triangular-falcate, rather rigid and 
spreading, not over 5 mm. long. Stems slender, in tufts, rarely a 
foot long, flexuous, with congested lower nodes, leafy, the upper in-. 
ternodes rarely 3 em. long, ascending or the central ones erect, from 
an erect, slender, fleshy root, Common on gravelly slopes in desert 
regions from Gunnison Colorado to the Sierras, northward through 
Utah Valley Utah and the Reese river Nevada, southward to the 
Mogollon plateau Arizona and the Charleston Mts. and Death Valley. 
Lower Temperate life zone. This and A. Beckwithii inhabit the same 
regions but do not grow together nor seem to hybridize, The south- 
ern forms are mostly the var. artipes. Bailey's specimen mentioned 
in Coville's Death Valley Rep. is A. megacarpus. : 

Astragalus oophorus var. caulescens (Jones Cont. 7 643 (1895) 
(1878) as species). This has purple banner and keel and white wings, . 

calyx teeth triangular and about half as long as tube, tube often 

7 mm. long and 4 mm. high, pods inclined to be acuminate into the 

stipe, papery and much mottled. This is the common form of the 

southern range. o 

Astragalus oophorus var. caulescens (Jnes Cont. 7 643 (1895) as 
mezacarpus var. This is a form with nearly coriaceous pods acu- 

minate at both ends, barely mottled, and calyx teeth as long as tube, 
and which begins to approach A. Beckwithii, Webe rQuarry, Loa, Loa 
Pass Utah. Glenwood Springs, Colorado., ; $ 

77. Astragalus Beckwithii T. & G. Pac. R. R. Rep. 2 pt 2 120 t. 

3 (1855). Pods oblong and obliquely acuminate, 2.5-4 cm. long, 7-10 
mm. wide, cross section Y-sbaped by being bisuleate ventrally and the 
suture raised as a sharp and strong rib, concavely triquetrous mostly, 

rather reniform in the var. Weiserensis, a little fleshy when. fresh,. 

transversely rugulose or smoothish, dorsal side a little convex or flat 

or a trifle sulcate, in the type not pulpy within when fresh, often 

minutely and sparsely black-hairy, with stipe about as long as calyx 

and then jointed to the tapering and stipe-like base of pod. Flowers 

crowded in short racemes, cream-colored in the type, about 1.5- em. . 
long, 6-10. Banner abruptly arched about 4 mm. beyond calyx tips 

and opposite the end of keel to erect, oblong, deeply notched, with 

sides reflexed only in the middle, and fiddle-shaped, waterlined; groove _ 
broadly V-shaped above, a half circle below and making the lower . 

part of banner very convex externally and club-shaped above the / 

juncture with the fleshy claw, the blade about 12 mm. longand 1 mm. | 
wide. Wings obliquely oblanceolate, narrowed and nearly acute at 
tip, 3-4 mm. wide, about 7 mm. longer than keel. Keel faintly purple- 
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veined, 3-4 mm, long and high, arched into about a half circle, on 
a rather long-exserted claw. Calyx oblong-campanulate, 4-7 mm. 
long, nigrescent, the triangular-subulate teeth about as long as tube 
but variable. Pedicels 2-4 mm. long with bracts ovate to lanceolate 
2-5 mm. long and hyaline. Peduncles 5-15 cm. long, rarely as long 
as leaves, stout. Leaves with variable petioles but never as long 
as rachis, 1-2 dm. long, the rachis and peduncles coarsely sulcate. 
Leaflets 6-12 pairs, round to rather broadly elliptical, shortly petio- 
lulate, veinless, rounded to notched, 2-15 mm. long. Stipules ovate 
to triangular-subulate, not connate, spreading and rather stiff, rarely 
5 mm. long. Stems tufted from a branched and woody root, as- 
cending, branched below, a few inches to 2 ft. high, the pods about 
pendent on the nearly horizontal peduncles. Growing on gravelly 
slopes and flats in rather poor soil From western Wyoming on the 
bad lands and the western base of the Wasatch through San Pete 
and Sevier Valley to Cedar City and Pioche Nevada and northwest- 
ward to the Tukenon river Washington and Spence's Bridge B. C. 
and the Snake River valley and Lewiston, Idaho, more common at 
the north. Lower Temperate life zone. 

Astragalus Beckwithii var. purpureus Jones Cont. 3 288 (1893). 
A. artemisiarum Jones. Pods filed with pulp when young and 
becoming very rigid when ripe. Flowers with purple banner and 
keel and bases of wings, white spot purple-veined. Wings obliquely 
ovate. Leaflets inclined to be diamond-shaped, not over 1.2 cm. long, 
about 1 cm. wide. 'This is the common form in eastern Nevada. 

Astragalus Beckwithii var. Weiserensis Jones Cont. 9 47 (1900). 
Pods little mottled, coriaceous, about 4 mm. high, 1 cm. wide and 
2.5 cm. Jong, arcuate to about one third circle, pungently acute, oblong- 
elliptical, ventral suture raised as a wing 1 mm. high. Flowers few, 
racemose to almost capitate, about 2-2.5 cm. long, not colored, thick. 
Banner abruptly arched at calyx tips, about 4 mm. longer than wings. 
Wings boardly linear to ellipticaloblanceolate 3-4 mm. wide, 3-4 
mm. longer than keel, almost acute. Calyx tube about 4 mm. long 
and high, with the narrowly-linear teeth as long as tube as in A. 
megacarpus. Bracts about 1 cm. long, two to three times as long 
as the pedicels. Peduncles about half as long as the leaves. Leaves 
about 2 dm. long, with 6-8 pairs of elliptical to obcordate leaflets, 
mostly 2 cm. long. Stipules very large, deltoid, 1 em. long. Stems 
rather stout a foot long, decumbent. Growing under the sagebrush 
at Weiser Idaho, on the edge of the Lower Temperate life zone. 
This has many of the characteristics of A, megacarpus as to flowers 
and general habit. 'Though there are certain marked differences in 
podsthe remarkable similarity in flowers and general habit shows that 
all the species of this group are intimately related. Watson’s No. 
271 is a mixture of material, that from the Coyote Mts. Nevada is 
this variety in all probability. 

78. Astragalus triquetrus Gray Proc. Am. Acad. 13 367 (1878). 
A. Geyeri var. triquetrus (Gray) Jones. Pods somewhat arcuate- 
oblong, deltoid-acute at tip, and obtuse but somewhat narrowed at 
base, about 6 mm. high and 3 mm. wide, deeply sulcate dorsally, and 
with suture slightly produced below the middle, with flat sides, the 
ventral suture a little concave and a mere line, the tip flat, finely 
nerved and smooth, Flowers minute, white, those of A. Geyeri. 
Peduncles axillary, very slender and much shorter than the leaves. 
Leaves 3-5 cm. long, short-petioled, many, divaricate. Leaflets about 
4 pairs, elliptical, 5-8 mm, long. Stems flexuous, 1-2 dm. long, freely 

~ branched, spreading from a slender annual root. Internodes 1-3 em. 
. long. Pubescence ashy. Sandy deserts of southeastern Nevada. 



Inflati -123 

79. Astragalus Craigi Jones Cont. 9 42 (1900). Pods a little arched 
nearly 2 cm. long, about 6 mm. wide and high, triangular-acute at 
both ends, the tip a little upturned and flat, the base straight, 
when young laterally flattened but when mature decidedly inflated 
and translucent, the cross section nearly oval-reniform, slightly to 
deeply sulcate dorsally and suture produced as a thin edge but 
hardly one half mm. high, nearly smooth. Flowers white about 7 
mm. long, arched. Banner purple-veined, about 4 mm. long, oval, 
abruptly arched to erect at calyx tips, with sides reflexed 1 mm. 
wide. Wings oblong, ascending, 2 mm. longer than keel. Keel a 
little exceeding the calyx, rounded and obtuse, short, incurved with 
erect and straight tip. Calyx tube campanulate, 2 mm. long, and 
oblique, narrowed, slender, 2 mm. long. Bracts minute, triangular. 
Peduncles axillary, 1-3 cm. long and as long as the floral rachis, 
6-8 flowered, sulcate. Leaves about 7 cm. long. Leaflets 4-5 pairs, 
obovate, long-petiolulate, inclined to be a little alternate below 
notched, thickish, 7-10 mm. long. Stems perennial and widely 
spreading, branched, with internodes 2-3 cm. long, about a toot long. 
Stipules small, green, not connate, Pubescence almost none, hairs 
short and appressed. John Day river Oregon, May 1885, Howell.’ 
Named for Prof. Craig in whose herbarium it was found. Middle 
Temperate life zone. 

80. Astragalus lentiginosus Douglas in Hook. Fl. Bor. Am. 1 
151 (1834) Cystium Rydberg. Pods oblique, with oblique and mostly 
upcurved tips, sulcate at both sutures, often didymous. Flowers with 
large keel. This is the most variable of all Astragali, It ranges 
from the Middle Temperate peaks to the Tropical deserts. The 
varieties are best arranged under the following key. 

Flowers in heads. Clearly perennial. 
Pods in heads. 

Pods translucent or papery. 
Stems prostrate or much elongated. Flowers narrow, not over I cm. 

long, white or purple-tinged. Peduncles shorter than the leaves. 
Pods een. m ovate and hooked to linear. Leaflets obo- 

vate. A. lentiginosus and Var. diaphanus, 
Pods very short-pointed, globose or nearly so, little over 1 cm. long. 

Vars ineptus, albifolius and Sierre. 
Stems ascending to erect. Vars. MacDougali and nigricalycis. 

Pods chartaceous or coriaceous, not translucent. 
Pods narrow and much arched or hooked, but little inflated, small. E 

Vars. scorpionis, Idriensis and carinatus. 
Pods large, ovate to oval. - Vars. diphysus and latus. 

Pods in spikes. Var. palans, 
Flowers and pods in racemes or at least not heads. Plants inclined to be bien- 

nial and blooming as winter annuals, Mostly Tropi 
Pods in long racemes, lanceolate, acuminate, incompletely 2-celled, the dor- 

sal suture not being fully intruded along the middle and not at all at 
tip, but little inflated. Vars. Mokiacensis and Borreganus. 

Pods broadly ovate and large, much inflated and mottled. Racemes short. 
Banner and wings longer than keel. Stems flexuous and widely spread- 
ing. Leaflets inclined to be obovate and silvery-pnbescent. 

Vars. Coulteri, Fremonti and Yuccanus. 

Astragalus lentiginosus typical. Pods ovate and acuminate with 
up-turned flat beak, about 2 cm. long, 1 cm. wide, often mottled, 
with cross section about round. Leaflets nearly smooth, about 8 
pairs. Peduncles in most of the axils and very short. Leaves 5-10 
cm. long, narrow. Occasional in the Columbia Basin in the valleys. 
Middle and Lower Temperate life zones. — a a 

Astragalus lentiginosus var. diaphanus (Dougl.) Jones Cont. 7 
675 (1895). A. diaphanus Dougl in Hook. Fl Bor. Am .1 151 (1834). 
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Pods linear and laterally compressed, about 2 cm. long, incurved, 
traslucent and very thin. Lower Columbia Basin, Lower Temperate 
life zone. Seldom collected. 4 

Astragalus lentiginosus var. ineptus (Gray Proc. Am. Acad. 6 525 
(1865) as species.) Leaflets narrowly to broadly elliptical, 
Common in the sagebrush valleys along the eastern face of the Sier- ` 
ras from Walker Lake northward. ^A. lentiginosus var. floribundus 
Gray is a form with acuminate pods, and A. salinus is a form with 
broad leaflets and short globose pods, both inter-grading with the 
type. Forms with broader flowers about 1.5 cm. long and large 
leaflets and papery pods nearly 2 cm. long from Wyoming and Utah 
inter-grade freely with the var. diphysus. Lower Temperate life 
zone, in rather alkaline places, : 

Astragalus lentiginosus var. albifolius n. var. This is a form with 
filiform peduncles 5-6 cm, long, little white flowers about 8 mm. long, 
broad sessile leaves about 8 cm. long, pods oval-ovate and apiculate, 
narrowly-elliptical, long-petiolulate, silvery-white leaflets about 1.5 em. 
long, with closely appressed pubescence of short white hairs, and stems 
2-3 ft. long. Internodes long. It is a remarkable variation. Lone 
Pine Owen’s Valley California, in alkaline meadows. Lower Tem- 
perate life zone. 

Astragalus lentiginosus var. Sierrze n. var. Pods mottled, single to 
few 1.2-1.5 cm. long and almost sessile in the axils on very 
short and stout peduncles, leaves all petioled, about 3 cm. long, with - 
about 8 pairs of oblong-obovate thick and smooth leaflets closely 
touching, and with short internodes. Stems about a foot long. Root 
thick and woody. In gravelly soil Bear Valley California, Middle 
Temperate life zone, in open spaces. 

Astragalus lentiginosus var. MacDougali (Sheldon) Jones Cont. 
7 673 (1895). A. McDougali Sheldon Minn. Stud. 9 169 (1894). Pods 
densely clustered, many, globose, about 7-10 mm. long and wide, very 
abruptly and obliquely, flat tipped, on subterminal stout peduncles 
nearly as long as leaves. Leaves 5-7 cm. long, with nearly 10 pairs 
of smooth oval to elliptical leaflets about 1 cm. long. Stems about 
erect, a foot high, branched below. San Francisco Mts. Arizona. 
Middle Temperate life zone. i 

Astragalus lentiginosus var. nigricalycis Jones Cont. 7 674 (1895.) 
Peis few at the ends of peduncles about as long as leaves, smoothish 
and mottled when mature, oval-ovate, with very short and deltoid 
oblique tip, about 2 cm. long and 1.5 cm. wide, greatly inflated. 
Flowers about 1.2 cm. long. Calyx black-hairy, teeth a fourth as long 
as tube. Leaves about sessile, 5-7 em. long. Leaflets 8-10 pairs, 
oblanceolate, 1.5 cm. long. Stems ascending, a foot or two long. 
Whole plant softly and rather sparsely woolly. Bakersfield and Al- 
calde California in open flats, Tropical. 

Astragalus lentiginosus var. scorpionis n. var. Pods coriaceaus, 
pvate, abruptly hooked and claw-like, hardly 1 cm. long. Flowers 
about 8 mm. long with elongated banner and wings, calyx campanu- 
late, leaflets small, oval.to elliptical, Peduncles half as long as 
leaves. Morey Peak Nevada No. 6365 Purpus, and Brandegee from 
the Yakima region Washington 1883, and No. 896 McBride from Em- 

 mett Idaho. Middle Temperate life zone. Flowers white or purple. 
_ _ Astragalus lentiginosus var, Idriensis Jones Cont, 10 63 (1902). 
ods lanceolate, often arched to a circle, about 2 em. long, when not 

greatly obeompressed the cross section is triquetrous-cordate,- other- 
wise rather didymous and transversely linear. Flowers purple-tipped, 

_ about L5 em. long and very narrow, the wings and banner elongated, 
and the keel normal.that is half-spatulate and the blade about 3 
times as long as wide. Calyx cylindric and about 5 mm. long and 2 
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mm. wide, the teeth about one fourth as long as tube. Peduncles 
about 6 cm. long and twice as long as the sessile and divaricate 
leaves which have about 10 pairs of obovate leaflets about 1 cm. long, 
thick, appearing as if glaucous, smooth above and ciliate and a little 
appressed hairy below. Stems very slender and widely spreading 
with long internodes and from a woody root. New Idria California, 
Miss Eastwood. 

Astragalus lentiginosus var. carinatus n. var. Pods as in the 
var. Idriensis but not often mottled, often long-acuminate. Flowers 
white with purple-tipped keel. Banner oblong, from half as long to 
nearly as long as keel, abruptly arched to 45 degrees at calyx tips. 
Wings linear, straight, about 1 mm. shorter than keel. Keel con- 
spicuous, half-spatulate, about 5 mm. long. Calyx campanulate, the 
tube about 2 mm. long and a little longer than the rather spreading 
teeth. . Peduncles filiform 2-3 cm. long, about a half shorter than 
the leaves. Leaves ascending, all petioled, with about 8 pairs of 
elliptical leaflets which are about 5 mm. long, appearing as if glaucous, 
and ciliate and slightly pubescent beneath as in the preceeding 
variety, but thin. Stems several, equally slender and prostrate or 
nearly so from a slender or rather thick and woody and erect root. 
Baker City Oregon on flats, June 11, 1902, and Chat, California. 
Middle Temperate life zone. 

Astragalus lentiginosus var. diphysus (Gray) Jones Cont. 7 673 
(1895). A. diphysus Gray. Pl. Fend. 35 (1849), var. chartaceus Jones. 
Pods ovate and with falcate and variously acuminate tip, or body 
oval but always with the falcate beak, cross section variously reni- 
form to didymous, often 4 cm. long. Leaves all petioled, leaflets 
mostly obovate, rarely elliptical, 8-10 pairs, 1-2 em. long, mostly 
smooth. Peduncles shorter than the leaves which are often 1 dm. 
long. Internodes short, Stems many in tufts, erect to ascending, a 
foot or two high. Flowers about 2 cm. long, purple, with elongated 
banner, the oblanceolate wings rather longer than keel. Common in 
the sagebrush from Santa Fe New Mexico and Holbrook Arizona to 
Wyoming, southern Idaho and the Sierras. This intergrades freely 
into the forms with papery pods. A. cuspidocarpus Sheldon which is 
A. ammolotus Greene, as to Leiberg’s material at least is a form of 
this. Middle and Lower Temperate life zones. A form of this from 
Lima Montana intergrades with the type species. A. lentiginosus var. 
chartaceus Jones is a form intergrading with the var. latus below. 

Astragalus lentiginosus var. latus. (A. diphysus var. latus Jones 
Cont. 3 287 (1893). A. latus Jones Cont. 5 272 1894) also. This is 
a densely czspitose form with woody stems from a stout root and 
herbaceous tips a few inches long and flat on the ground. The pods 
are almost globose and conical pointed, varying to oval with rather 
falcate tip, about 2 cm. long, didymous, often mottled, hidden among 
the leaves on peduncles rarely over 2 cm. long. Flowers light- 
purple, about 2 em. long, very narrow, the banner and wings elon- 
gated. The tubular tube is about 8 mm. long and 3 mm. wide, and 
the teeth triangular to filiform and often half as long as tube. 
Leaves about 1 dm. long, all petioled, with about 6-8 pairs of oval to 
obovate leaflets, a little over 1 em. long and smooth. A remarkable 
variety but nothing else. Rocky canons in the mountains free 
from alkali.. Middle Temperate life zone, Rather common in east- 
ern Nevada. Type locality Aurum, A form of this with tiny flowers 
and globose and apiculate pods rather papery is from Monatchy Mead- 
ows California. Purpus, No. 1971, and is ashy pubescent. 

Astragalus lentiginosus - var. palans Jones Cont. 4 37 (1893) and 
Cont. 8 4 (1898). Pods linear and falcate often to a half circle, 3-4 
em. long and hardly 5 mm. wide, with cross section inclined to be 
triquetrous, sharply acuminte, cross-wrinkled. Flowers purple ado 
ee ae 
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tube and filiform teeth. Peduncles rarely half as long as leaves. 
Leaves often 1 dm, long, widely spreading, with about 8 pairs of oval 
to elliptical leaflets 1-2 cm. long, mostly notched and smooth. Stems 
normally elongated and straggling over the ground. Growing in 
rather alkaline soil along the tributaries of the Colorado river from 
the San Juan to Grand Junction Colorado and westward to Virgin 
City, Utah. Southward at least to Flagstaff Arizona, This is the 
common form of the species in the Navajo Basin. Lower Temperate 
life zone. A. araneosus Sheldon from Frisco Utah (Jones) is a form 
intergrading with the var. diphysus. It also occurs at Detroit Utah 
and Austin Nevada. 

_ Astragalus lentiginosus var. Mokiacensis (Gray Proc, Am. Acad. 
13 367 (1878) as species). A. ursinus Gray. A. Wilsoni Greene. Pods 
smooth, a little cross-wrinkled, 1.5-2 cm. long and about 5 mm. wide, 
with cross section round and inclined to be sulcate ventrally and a 
little dorsally but shallow, almost straight to a little bent in the mid- 
dle, only slightly oblique, ascending, coriaceous, with dorsal suture 
intruded hardly half way below, the pods vary from ovate-lanceolate 
to linear lanceolate. Flowers bright pink-purple as in A. Utahensis, 
bluish when dry, horizontal to little ascending, about 2 cm. long, not 
narrow. Banner oblong-oval, about 1.2 cm. long, abruptly arched 
to nearly erect at calyx tips, with sides reflexed 4 mm. wide below, 
little above; groove shallow and very broadly V-shaped throughout; 
white spot obovate, barely reaching tip of keel, striate-purple-veined, 
narrow and small, about 3 mm. wide and 4 mm. long, not reaching 
within 5 mm. of banner tip and is barely wider than the reflexed part 
on each side. Wings 2 mm. wide, straight, concave to keel and pressed 
elose, about 1 mm. longer, rounded. Keel half-spatulate, about 3-4 
mm. wide at tip, straight, 7 mm. shorter than banner. Calyx tube 
about 5 mm. long and 3 mm. high, cylindric-campanulate, greenish 
or reddish, oblique, sparsely nigrescent, cleft deeper above with 
rounded sinuses, somewhat laterally flattened, attached near the 
midddle at the fleshy base to the stout pedicel, teeth subulate and 
about 2 mm. long, the lower the longer. Pedicels about half as long 
as the lanceolate and hyaline bracts which are about 3 mm. long. 
Peduncles stout, subterminal and striet, 5-7 em. long, sulcate, about 
half as long as the racemes and about as long as leaves, Leaves 
hearly sessile above, with 5-7 pairs of oval-ovate, rather notched leaf- 
lets about 1 em. long, which seem glaucous but are whitish with fine 
Wavy appressed hairs, rather sparse. Stems erect, thick, nearly 
Straight, rather fleshy from a woody root. Stipules green, reflexed, 
about 5 mm. long. Growing.on the plateau south of St. George on 
both sides of the Colorado river. Lower Temperate life zone. This 
seems like a well marked species but it intergrades through the 
var. palans. 

Astragalus lentiginosus var. Borreganus Jones Cont. 8 3 (1898). 
Pods as in the var. Mokiacensis but silvery white, in long racemes 
often a foot long, and suture intruded about two thirds. Peduncles 
the samé as above but axillary nearly throuzhout and slender in flower. 
Leaves about the same but all petioled and rarely over 5 cm. long, 
the leaflets about 5 pairs and obovate mostly and silvery white with 
very fine and closely appressed hairs. Flower about the same relative 

_ Shape but hardly 1 cm. long, the keel being oblately half-oval-ovate, and 
the calyx tube hardly 4 mm. long. Pedicels almost none, 1 mm. long 
in fruit, Stems slender and flexuous, rarely a foot high and branched. 
Clearly a winter annual. Tropical in the Colorado desert, Extend- 

ing as far east as Kelso California east of the Amargosa desert. 
_ This shades directly irtothe var. Coulteri. _ } tine 
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Astragalus lentiginösus var. Coulteri (Benth.) Jones Cont, 8 4 
(1898). A. Coulteri Benth. Pl. Hartweg. 307 (1848). A, Arthu-Schotti Gray. 
A. eremicus Sheldon. Pods rigid, not leathery nor papery, hoary as is 
the whole plant, about 2 cm. long, very oblique and falcate-short- 
pointed. Flowers about 1.5 cm. long, wide, the subulate calyx teeth 
nearly as long as tube. Leaflets often 2 cm. long. Pubescence great- 
est on the under side of the leaflets. Common on the Colorado 
and Mojave deserts, and Owen’s Valley California. , Tropical. On 
flat and gentle slopes. Biennial. This is almost certainly a hy- 
brid between lentiginosus and aridus. 

Astragalus lentiginosus var. Fremonti (T. & G.) Watson Bot. King 
66 (1871). A. Fremonti T. and G. Pac. R. R. Rep. 4 80 (1857). A. 
Coulteri var. Fremonti (T. and G.) Jones. Pods translucent and 
papery and smooth, oval-ovate with a more-or less falcate tip, 2-3 
cm. long. Flowers about 1 cm. long and narrow, the triangular teeth 
rarely one third as long as tube. Leaflets rarely 1.5 cm, long, sil- 
very-pubescent above, less pubescent below, often a little woolly. 
Common from Hawthorne Nevada and Darwin and the Death Valley 
region to Mexico. Tropical. 

Astragalus lentiginosus var. Yuccanus Jones Cont. 8 3 (1898). 
Pods papery, translucent and smooth, about 2 cm. long, oval-ovate and 
short-pointed. Peduncles stout and about as long as leaves, about 
1 dm. long, in all the upper axils. Flowers white, about 1 cm. long, 
narrow, banner wings and keel about equal. Calyx teeth minute. 
Leaves nearly sessile, divaricate, about 1.5 dm. long, with 10-12 pairs 
of nearly oval leaflets about 1.5 cm. long. Pubescence almost 

none except a little spreading hairs on stems, peduncles and rachis. 
Stems very stout, 2-3 ft. high, erect, biennial, blooming as winter 

annuals. Yucca Arizona, Jones, Tropical. Similar material from 

Good Springs and Meadow Valley Wash Nevada but with elongated 
banner and wings and calyx teeth subulate and one third as long 

as tube. Other material similar but with coriaceous pods from Peach 

Springs and Lee's Ferry Arizona. Lower Temperate life zone, and 
intergrading toward the var. Mokiacensis. Other material from "Chlo- 

ride Arizona with the flowers of Mokiacensis but otherwise the var. 
Yucanus. 
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SPARSIFLORI. 5. 

Pods chartaceous, reticulated, lunate, suleate dorsally 
with ventral suture concave or rarely straight, tip straight or 
ascending nearly in line with the ventral suture, but which is 
humped a little at the end, acute at both ends or short-stipitate, 
not splitting the calyx, cross section normally triquetrous, pod 
laterally flattened, a little inflated, with tip flat and triangular- 
acute, length normally 1-3 em. but sparsiflorus is shorter. 
Flowers light-colored, mostly capitate, rarely short-racemose, 
reflexed or widely spreading, 5-10 mm. long, with campanulate 
ealyx tube 1-3 mm. long. Banner oval, arched abruptly at 
(below only in A. villosus) or beyond calyx tips to 45 to 90 
degrees, with sides reflexed below, notched, 3-6 mm. long, 
uearly twice as long as keel. Wings narrowly oblong, obtuse, 
about 1-2 mm. wide, narrower than keel and arched somewhat. 
Keel straight below, abruptly arched at tip to ereet and tip tri- 
angular and 2-3 mm. high and rounded to acutish and dark 
or colored. Bracts small, or narrow. Pedicels slender. Pedun- 
cles longer than the leaves except in typical sparsiflorus when 
fully mature, axillary nearly throughout, slender. Middle. 
leaves 5-12 em. long, about three times the internodes, the low- 
est leaves very much reduced. Petioles short above, leaf rachis 
long and filiform. Leaflets rather long-petiolulate, flat, 
rather distant, narrowly-elliptical to obcordate, rounded to re- 
tuse, not over 1 em. long, 4-12 pairs. Stipules 2-4 mm. long 
except in villosus, greenish. Stems filiform or nearly so and 
prostrate or straggling, 2-7 dm. long, forming mostly open 
mats from a single crown terminating an erect and slender 
root. Plants perennial. Pubescence attached by the base and 
often loose. 

KEY 

A. prostrate plants. Pods reticulated, chartaceous, ascending, wider 
_ above, with cross-section triangular-cordate and with dorsal suture 

a mere line within, and the ventral suture not intruded but merely 
a sharp and raised line. Calyx teeth as long as the tube. Leaflets 
oval to obcordate. Flowers reflexed in oblong spikes. Leaves 
nearly sessile. 

Pubescence of soft, long, spreading hairs. 81 villosus. 
Pubescence none except on calyx. 82 obcordatus. 

2A. Plants weak and decumbent, Calyx teeth short. Flowers rather 
few. Leaflets mostly narrow. Leaves all petioled. Pods charta- 
ceous, mottied, with dorsal suture little intruded or not at all, wider above, cross section ovate to triangular-cordate, Flowers 

| very few, hardly 5 mm. long, much arched, and rather scattered, 
|. 9n peduncles shorter than the leaves. ; 
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81. Astragalus villosus Mx. Fl. 2 67 (1807), A. intonsus Sheldon, 
Phaca villosa (Mx.) Nutt. Pods about 2 cm. long, acuminate at both 
ends, narrowly lunate, appearing as if lanceoläte but not larger 
below, about 3 mm. high in the middle, rather deeply sulcate dor- 
sally. Flowers about 1 cm. long, in oblong heads, rather many, 
white or cream-colored. Banner about 6 mm. long, strongly arched 
near the end of the tube to nearly erect, about 4 mm. longer than 
keel and 2-3 mm. longer than wings. Wings about 1 mm. wide, con- 
spicuously arched. Keel about 4 mm. long, barely surpassing the 

calyx lobes, with the base arched and then abruptly erect to the 
triangular tip which is acute and slightly turned out and cuspidate. 
Calyx tube 2-3 mm. long, green, obliquely campanulate, the lower 
side somewhat narrowed at the pedicel and the upper side inclined 
to be saccate, but pedicel inserted in the middle of the end; teeth 
broad with triangular base and subulate above, as long as or nearly 
twice as long as tube.  Bracts lanceolate, green, 2-3 mm. long, 

longer than the fruiting pedicels. Peduncles about 1 dm. long, the 
fruiting rachis about 2 cm. long. Stems very weak, with many 
rather short internodes, hardly a foot long, nearly prostrate, much 
branched below and from very slender underground stems, the lower 
internodes with large overlapping stipules which are rather connate 
behind the petioles but not in front, and adnate, green, 1 cm. long, 
triangular- ‘acuminate, reflexed. Leaves lax, 1 dm. long or less, with 
weak and scarcely tapering rachis. Leaflets 6-8 pairs, the terminal 
one the largest, and gradually smaller below, about oval, rounded, 
rarely notched, the base not noticeably cuneate, short-petiolulate, the 

largest rarely 8 mm. long, thin. Pubescence, loose, long, of very 
slender, twisted, blunt, straight hairs, someewhat spreading, and 
never very dense, the upper side of leaves smooth, the calyx, 
pods, peduncles and stems shaggy. Dry pine barrens from South 
Carolina to Florida and westward to Louisana and Missouri. Lower 

part of Lower Temperate to the Tropical life zone. Blooms from 

March to May. I keep up the name of Michaux instead of the inton- 
sus of Sheldon for the reason that the A. villosus of Gueldenst. It. 2 
178 seems to have been only incidently named. 

82. Astragalus obcordatus Ell. Sketchb. 2 227 (1822) A. Elliotti 
Dietr., Tragacantha Kuntze, Tium Rydb. Pods crescent shaped, 2-3 

cm. long, about 7 mm. high, acute at both ends, chartaceous, smooth, 
sulcate nearly to the middle dorsally, very shortly-stipitate, the sides 

inclined to concave, walls with raised reticulations, Flowers 5-8 mm. 

long, pale-purple or nearly white, loosely spicate, 5-15. Banner 4-6 mm. 

long, arched rather abruptly at end of teeth to erect, with reflexed 
sides 1-2 mm. longer than wings which are about 1 mm. longer than keel 
and much arched, Keel with straight base and abruptly erect and 

blunt tip mostly purplish, about 3 mm. long. Calyx rather narrowly 

campamulate, hyaline, the tube 2 mm. long, rather narrowed below and 

. inserted a little below the middle of the end, sparsely appressed- 

short-pubescent, teeth narrowly triangular, as long as tube, the lower 

the longer and arched. Bracts minute, ovate, shorter than the short 

and filiform pedicels. Peduncles filiform, 5-10 cm. long. Leaves 

7-10 cm. long, with filiform rachis. Leaflets obcordate, rarely 6 mm. 

long, with short-cuneate base, rather long-petiolulate, 7-12 pairs, the 
central ones the largest and tapering both ways on rachis. Stems 

as in villosus, but stipules minute. Whole plant except the calyx 

smooth. Among scrub oaks and in dry pine barrens Florida to Geor- 

gia. Blooming in March and April. Tropical. A very close rela- 
tive of A. villosus. 

83. Astragalus sparsiflorus Gray Proc. Phil Acad. 2 7 60 (1863) 
name only, and Proc. Am. Acad. 6 205 (1864). Tium variegatum Ryd- 

berg. Pods 5-10 mm. long, larger above, obovate to clavate-oblong - 
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and very oblique, the tip abruptly hooked and deltoid and ending in 
the long subulate style which is at right angles to the body, the 
ventral suture very concave, and the dorsal suture arched to a half 
circle and mostly sulcate to the middle and the ‘suture a trifle pro- 
duced as a thin edge, pod about 3 mm. high, rarely reflexed, very 
short-stipitate, puberulent, with ventral suture a mere line. Flowers 
white, veined with purple, about 5 mm. long, generally 2 at the end 
of the capillary peduncle. ` Banner nearly round, about 5 mm, long ab- 
ruptly arched at end of calyx tube to erect or more, deeply notched, 
with sides but little reflexed. Wings broadly oblanceolate, 2 mm. wide, 
much arched and nearly as long as banner. Keel oblong and incurved to 
nearly a half circle from the base, much shorter than the wings and 
barely surpassing the calyx teeth, purple, much rounded at tip and up- 
per corner about square. Calyx tube about 1 mm. long, and about as 
long as the subulate arched teeth, almost turbinate, nigrescent, acute 
at base, equally inserted on. the filiform pedicels which are 4-6 mm. 
long and longer than the subulate and minute bracts. ^ Peduncles 
about 5 cm. long, arched. Upper leaves sessile, the lower conspicuous- 
ly petioled, 5-8 cm, long, with filiform and tapering rachis. Leaflets 
5-6 pairs, about oval, inclined to be shortly-cuneate below, 5-7 mm. 
long, thin, all about the same size, the terminal one often opcordate, 
minutely appressed-pubescent. Stems 2-3 ft. long, almost filiform, with 
many internodes and the upper ones about as long as the leaves. Upper 
stipules the largest, triangular, 4-6 mm. long, Stems many, from a 
slender erect root which is much branched at the crown, as in A. 
villosus. In gravelly places in moist canons of northern Colorado 
from Canon City northward. Middle Temperate life zone. 

Astragalus sparsiflorus var. majusculus Gray Proc. Am. Acad. 6 
206 (1864.) * Pods oblong-oblanceolate, about 2 cm. long, somewhat 
falcate, with the tip straight and not hooked and with suture convex 
at tip. Flowers racemose and about 6. Leaflets 6-8 pairs, elliptical 
to cuneate-oblong, fully 1 cm. long, long-petiolulate. Stems about a 
foot long and much branched. At first sight this seems like a well 
defined species, but it intergrades and often grows with the species. 
Mountains of Colorado’ west of Denver and Boulder and in Platte 
Canon. This is the normal well developed form! `. 
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ALPINI 6. 

Pods papery, variously inflated, rarely large, on slender 
pedicels stipitate and pendent (erect in the first group), rather 
few-seeded in the middle, opening throughout the ventral sut- 
ure; with ventral suture the more arched in young pods or 
when rarely coneave in A: andinus in mature pods the tip 
is declined; with dorsal suture a mere thickened edge within 
or a little produced as a papery partial partition, the body 
rather oblique but nearly straight. Flowers small (about 1.5 
em. long in A, Gormani and the alpinus group). Stipules 
green and conspicuous (hyaline in A. Gormani), veiny, large 
or foliose, not connate (rarely so in A. andinus, free in A. Gor- 
mani), longer above on the stems, very broad near the root. 
Stem leaves fully or almost sessile (short-petioled in the A. al- 
pinus group), with several pairs of thin, flat, rather narrow, 
green, and mostly obtuse leaflets. Plants blooming in sum- 
mer and growing in high and cold mountains and mountain 
valleys. Phaca. ; 

KEY 

^. Pods apparently sessile. Flowers in long racemes. Bracts tri- 
angular-subulate with thread-like tips, 3-7 mm. long. Leaves about 
sessile, about 1 dm. long, with 6.8 pairs of nearly linear leaflets 
cuneate at base and about 2 cm. lona and rarely 5 mm. wide, 
and long-petiolulate. Peduncles elongated and strict, much longer 
than the leaves, and with rachis about half the peduncle, 
Pods erect and appressed. Arctic. | 84 Gormani. 
Pods pendent. Sabulis ' 85 elegans. 

2A. Pods conspicuously stipitate and pendent, appearing almost sessile 
in some cases in A. Labradoricus var. occidentalis. 

2AB. Stipules not very large nor leaf-like, acuminate above, Bracts 
' small, and acuminate. Peduncles longer than the leaves. Flow- 

ers with purple-tipped keel, and mostly purple tinged above, not 
over 1 cm. long. Young pods inclined to be nigrescent. Calyx 
teeth triangular to subulate often as long as tube. Pods dis- 
tinctly laterally flattened when mature, not sulcate or only 
slightly so, the dorsal suture intruded as a partial partition, but 
rarely 1 mm. high. The ventral suture greatly arched and the 
dorsal about straight. Flowers in long racemes (except in A. 
Cottoni). A. arcticus and oroboides are near this group. 
Pods narrow, 1-2 cm. long. Flowers stubby. Leaflets broad and not 

congested. Leaves 4-7 cm. long. Pubescence almost none, 
86 Labradoricus 

Pods about half-oval, 2-2.5 cm. long. Flowers not stubby. Leaflets 
narrow, congested. Leaves 4-10 cm. long. Pubescence 
minute or none. ' 87 aboriginum. 

Pods 2.5 cm. long, half-oval. Flowers not stubby. Leaflets OV 
Leaves closely sessile, woolly. Cottoni 
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2A2B. Flowers in snikes, white or cream-colored, about 1.5 cm. 

long, closely reflexed. Keel large and not purple-tipped, very 

obtuse and rounded. Wings short. Pods with dorsal suture thick- 

ened within but not raised as a thin edge. Stipules very 

large and leaf-like, fully 1 cm. lang, reflexed, thin, obtuse, or the 

uppermost only acutish, oval to oblong. Peduncles subterminal, 

shorter than the leaves. Calyx white, very oblique at both 

ends, cut off at the lower corner and set obliquely to the long 

and filiform pedicel and inclined to be saccate on the upper 

corner, cleft much deeper above, with rudimentary and broadly 

deltoid teeth. Leaves all petioled. Leaflets very large, ellipti- 

cal, contiguous, short-petiolulate, broadly cuneate below, obtuse, 

2-4 cm. long. 

Pods black-hairy. : 89 alpinus. 
Pods green and smooth. 90 Americanus. 

2A3B. Pods distinctly cheoindbestod the cross section triquetrous- 

reniform, somewhat inflated, nigrescent, conspicuously‘ sulcate 

dorsally, with ventral suture straight or a little concave but 

with a convex hump near the tip and tip declined, on, a stipe 

as long as calyx. Flowers in: short racemes or clusters. Stip- 

ules large and leaf-like. Leaflets 10-12 pairs. Plants from 

filiform underground rootstocks. 

9I andinus. 

84. Astragalus Gormani Wight. n. sp. Pods erect and appressed, 

oblong-lanceolate, straight, about 1.5 cm. long and 4-5 mm. wide and 

high, cross section apparently nearly round, partly 2-celled by the 

intrusion of the dorsal suture which is nearly straight, with the ven- 

tral arched, pod splitting the calyx, shortly acuminate, rounded at 

the sessile base, smooth. Flowers white, narrow, nearly 1.5 cm. long, 

reflexed. Banner elliptical, about 1 em. long, abruptly arched to 45 

degrees at calyx tips, with sides reflexed about 1 mm. wide through- 

out, 3-4 mm. longer than wings. Wings lance-linear, 1 mm. wide, 

arched about 30 degrees, 2 mm. longer than keel. Keel with straight 

base and exserted claw, about 4 mm long, 2 mm. wide, the tip abruptly 

rounded to about 110 degrees and deltoid, about 3 mm. high purple. 

Calyx about 4 mm. long and 3 mm. wide, ribbed, rounded at the fleshy 

base and nearly equally inserted, cleft much deeper above, hyaline 

and nigrescent with minute appressed hairs; teeth triangular, spread- 

ing and about 1 mm. long. Pedicels 2-3 mm. long. Bracts very nar- 

row, hyaline and lax, about 7 mm. long. Peduncles stout, 2-3 dm. 

long. Leaves widely spreading, about 7 cm. long, and 4 cm. wide. 

Leaflets smooth, rather glaucous, obtuse, rather distant. Stipules 

subulate-lanceolate, papery and hyaline, adnate and not connate, about 

7 mm. long, spreading, the lower much broader and rather longer. 

Stems about 2 ft. high, with the lower internodes longer, than the 

leaves, ascending, decumbent at base. Whole plant smooth except 

the calyx. Root woody and rather -stout. This has the habit of A. 

aboriginum. It grows in moist ground. on creek banks near Fort 

Selkirk Alaska, Upper Temperate life zone, blooming in : July. 

Gorman. The Indian name is Ayan-Gih-thah. : cu tyra 

85. Astragalus elegans (Hook.) Shelđon Minn. Bot. Stud. 9 154 (1894) 

Phaca elegans Hook. Fl. Bor. Am. 1 144 (1830). A. oroboides var. 

Americanus Gray, A. Shearis Rydberg, Atelophragma Shearis Ryd- 

berg. Pods half-oval, hardly 1 cm. long, 5-7 mm. high and about 3-5 

mm. wide, a little laterally flattened, with cross section broadly 

o9 vate and rarely a little cordate when pod is slightly sulcate dor- 
sally, dark, but white-hairy, obliquely deltoid at each end and with 
stout declined mucro at tip and a minute stipe at base, the ventral 

. suture convex to about one third circle, the dorsal straight or a trifle 
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convex, pendent; dorsal suture intruded as a thin and narrow hya- 
line band; not explanate along the ventral suture throughout, scarce- 
ly at all splitting along the dorsal. Flowers in the type deep-purple, 
with light claws, 7-9 mm. long, narrow, in dense racemes 2-5 cm. 
long. Banner oval, about 4-5 mm. long, with sides a little reflexed 
throughout, arched abruptly at end of tube to 45 degrees, 1-2 mm. 
longer than wings, with white spot very strongly purple-veined. 
Wings lanceolate, hardly 1 mm. wide, arched to 45 degrees, about 1 
mm. longer than keel. Keel with straight base, about 3 mm. long, 
31-5 mm. high, and abruptly rounded to about 110 degrees and with 
the deltoid tip about 2 mm, high. Caylx tube about 3 mm. long 
and 1.5 mm. high, narrowed below and acutish at the base and in- 
serted near the lower corner, very oblique at tip and much deeper 
cleft above, nigrescent, the lax and subulate teeth unequal and nearly 
as long as tube. Bracts subulate to triangular, 4-5 mm. long, longer 
than the flowering pedicels. Arctic plants have the papery bracts 
subulate, southern plants have triangular bracts hairy and stiffer. 
Stipules green, nearly’ deltoid, about 5 mm. long, the lower very 
broad and rounded, often overlapping their edges but almost never 
truly connate. Proper peduncles about 1 dm. long and longer than the 
leaves . Leaves all shortly petioled in the type, nearly 1 dm. long, 
rarely 3.5 cm. wide. Leaflets narrowly elliptical to broadly linear, 
1.5-3.5 cm. long, ashy, mostly notched, rather distant. Stems 1-2 ft. 
high, nearly erect, the internodes about as long as the leaves, from 
rather much branched woody roots. From the plains of Alberta to 

Ladrabor and northward in the mountains to Alaska and the Arctic, 
in moist woods and meadows. Middle and Upper Temperate life 
zone blooming in July and August. This differs from A. oroboides 
of Europe in the narrow not oblong-ovate leaflets. 

Astragalus elegans var. curtiflorus Rydberg Fl. Mont. 242 (1900). 
Pods and flowers in long racemes on elongated peduncles. Flowers 
hardly 8 mm. long, often lighter colored. Bracts about 2 mm. long. 
Upper leaves sessile. Stems and peduncles sulcate. This is the 
common form from Leadville Colorado to the British line in the 
mountains, not in the Great Basin but on the Pacific slope in Deer 

- Lodge valley Montana, Upper Temperate life zone, also along cold 
streams in the Middle Temperate, in moist places in meadows and 
open woods. 

86. Astragalus Labradoricus DC. Prod. 2 287 (1825). A. secun- 
dus Mx., A. Blakei Eggleston, A. Robbinsii var Jesupi Sheldon, A. ma- 

counii Rydberg. Pods 1-2 em. long, 4-5 mm. wide or high, only slightly 

sulcate, shortly acuminate at both ends, in the young state quite nar- 

row and inclined to be obcompressed but with age often laterally flat- 

tened, somewhat inflated, with dorsal suture a little produced. Stipe 

about as long as caylx. Flowers spicate, about 1 cm. long 10-15, about 

half of them maturing and the fruit racemose. Banner oval, about 7 mm. 

long, 2 mm. longer than wings, arched gently to 45 degrees about 2 mm. 

beyond calyx tips, with sides reflexed 2 mm. wide and most above 
and with claws included. Wings 2 mm. longer than, keel, nearly 

linear, about 1 mm. wide, a little arched, much narrower than keel 

and exposing its base. Keel small, straight, about 3 mm. long, with 

tip rounded, obtuse, and as wide as high. Calyx about 3 mm. long, 
a little narrowed below, slightly oblique at tip. Teeth triangular, 

about 1 mm. long. Pedicels slender, horizontal in flower, longer than 

the bracts, 2 mm. long in flower and 4 mm. long in fruit. Bracts 

conspicuous, hyaline, lanceolate. Peduncles 1.5-3 dm. long, in the up- 

rer axils, racemes 4-12 cm. long. Leaves 4-7 cm. long, widely spread- 

ing, the upper sessile. Leaflets elliptical to oval, 1-3 cm. long, obtuse 
to notched, somewhat pubescent, about 5-6 pairs, not contiguous, 

shortly cuneate at base, fully 7 mm. wide, thin. Stipules triangular- 
lanceolate, 4-7 mm. long, mostly rather small for the plant but varia- |. 
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ble, the lower ones short and often reniform. Stems 1-2 ft. high, 
slender, tufted, ascending to decumbent, open and airy plants with 
internodes 4-10 cm. long. Pubescence of whole plant almost none | 
except the nigrescent calyx and pods, Young forms of this closely 
resemble A. andinus, but the flowers of that species are capitate, 

the stipules broader and greener, the habit more decumbent and 
the pods as they ripen differ greatly. Alpine and subalpine from 
the mountains of New England to Labrador. Intergrades toward the 
var. occidentalis grow in Alberta and are A, Macounii Rydberg. "This 
often passes for A. andinus in New England. 

- Astragalus Labradoricus var. Robbinsii (Oakes in Gray’s Man. 
Ed. 2 98 (1856), as species). Pods much laterally flattened, about 
1-1.5 em. long and half as high, half-oblong-oval, with the dorsal suture 
straight and the ventral much arched, rather abruptly narrowed at 
both ends; and shortly acute, opening first at tip, but little inflated 
though the cavity is much wider than the seeds, septum a little in- 
truded. Flowers capitate to shortracemose, 7-10 mm. long, ascend- 
ing, white. Calyx cleft deeper above and with broad sinus; teeth one- 
half to one mm, long. Bracts small, lanceolate, those on the lower 
flowers larger. Leaflets 7-12 mm. long, oval to oblong, 3-5 pairs, long- 
petiolulate. Stipules green, rather large. Stems variably erect. 
Pubescence appressed and nigrescent, not dense. Alpine in the moun- 

tains of New England. 

Astragalus Labradoricus var. occidentalis (Watson Bot. King 70 
(1871) as Robbisii var.) A. occidentalis (Watson) Jones. Atelophrag- 
ma Rydberg. Body of pod 10-15 mm. long, rarely 2.5 cm. long, shortly 
acute at both ends, half-oval to half-elliptical, about 7 mm. high in the 
Short pods and 3 mm. wide and high in the long pods, mostly half- 
oval-ovate nearly as wide as high, cross section rather broadly 
ovate, pod inflated, on a twisted pedicel so that the dorsal suture is 
mostly uppermost, often a little sulcate dorsally, in long racemes nigres- 
cent, with dorsal suture intruded often 1 mm. high. Stipe normally 
about half as long as calyx but very variable from very short to à 
little longer than calyx, when very short it approaches A. elegans. 
Flowers rather many, ascending to horizontal, spicate, dirty-white but 
often tinged with purple, purplish below, about 7 mm. long, rather 
narrow. Banner oblong-oval abruptly arched to 60 to 90 degrees 1 
mm. beyond calyx tips, 7 mm. long, 1-2 mm. longer than wings, with 
sides reflexed about 1 mm. wide; groove very broadly V-shaped below 
and disappearing above. Wings arched to 30 degrees, narrower than 
keel and about 1 mm. longer, obovate, rounded, notched below the 
tin, with a little groove along the middle, concave to keel and ob- 
lique, right hand one pressed close to keel. Keel with tip nearly erect 
and rounded, 2 mm. high, about 3 mm. longer than calyx, lead- 
purple. Calyx tube about 2 mm. long, almost turbinate, truncate, very 
oblique above, cleft deeper above with broad sinus, teeth deltoid at 
base, barely half as long as tube, with pedicel about equally inserted. 
Bracts green, lanceolate to subulate, not over 2 mm. long. Peduncles 

^as often axillary as terminal with the rachis often a foot long. Leaves 
not condensed, not over 1 dm. long. Leaflets oval to oblong, rarely 
12 mm. long (northern forms often have leaflets 3 cm. long), smooth 
or nearly so, 6-7 pairs, green, often paler below. Stipules large, 
rarely a little connate at very base. Stems widely spreading over 
other plants or prostrate, 1-2 ft. long. Crowns rather many from a 
woody and erect root, not from underground and slender rootstocks 
as in andinus. This differs from the var. Robbinsii in the less lunate 

. pods, about equally acute at both ends but very shortly stipitate, and 
in the more numerous leaflets. But it is exceedingly variable in all 

. characters. It often grows with A. andinus and may hybridize with 
sit ae ee MeL NUN MUN Neriie te henee 
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Mts. Oregon and northward and eastward to Colorado, but not found 
in Utah so far. A. Macounii is a form intermediate between this ` 
and. A. Labradoricus and is the more common northern form. It 
occurs in the mountains of Alberta and along the border in British 
Columbia and as far westward as Upper Marias Pass in Montana and 
Oroville in the Cascades, Washington, but is mostly replaced in the 
northwest by A. Bourgovii with connate stipules, In rocky meadows. 

87. Astragalus aboriginum Rich. in Frankl. Jour. App. 18 (1823). - 
Phaca Hooker, Homalobus and Atelophragma Rydberg. Pods half- 
oval, about 2 em. long exclusive of the stipe, and about 5 mm. high, 
triangular acute at tip and apiculate, and also acuminate into the 
tapering stipe which is longer than the calyx, about smooth and 
brownish when ripe, opening all along the ventral suture. Cross 
section rather ovate. Flowers 7-12 mm. long, stubby, capitate, some- 
times white. Banner abruptly arched to nearly erect at end of calyx, 
fleshy, about 2 mm. longer than keel, oval, 3-4 mm. long, with sides 
reflexed about 1 mm. wide. Wings arched to nearly erect, rather cu- 
neate and lobed at tip and about 2 mm. wide, about 1 mm. longer 
than keel and 1 mm. shorter than banner. Keel with base generally 
arched a little and tip triangular or deltoid and at least abruptly 
erect, about 3 mm. high. Calyx tube hardly 2 mm. long, obliquely 
campanulate, rather narrowed below and inserted near the lower 
corner, the base straight and upper side arched, cleft deeper above, 
the teeth nearly as long as tube and nigrescent with black wool. 
Pedicels about 2 mm. long and shorter than the hyaline bracts which 
nearly equal the calyx tube. Peduncles sulcate, in fruit about twice 
as long as leaves and the fruiting rachis as long or longer than the 
peduncles. Leaves mostly sessile, wide, 4-10 cm. long. Leaflets 5-6 
pairs, linear in the type, about 2 cm. long, 2-4 mm. wide, rather distant 
in the type and ascending, acutish, often subalternate, variously hoary 
to almost smooth, with straight and appressed hairs, pubescence decid- 
uous, Stipules about 5-7 mm. long, conspicuous. Stems slender 
and nearly erect in the type, a foot or two long, from a thick and yel- 
low root. Much used by the Indians for food. Frequent in open and 
rocky woods from Lake Winnepeg to British Columbia in the rocky 
Mountains to the Yukon. Middle and Upper Temperate life zones. 

Astragalus aboriginum var. glabriusculus (Hook.) Rydberg Cont. 
Nat. Herb. 3 492 (1896). . Phaca glabriuscula Hooker Fl. Bor. Am. 1 144 
(1830.) Astragalus glabriusculus (Hook.) Gray and var. major Gray. 
A. Forwoodii Watson. This is the common form with narrowly ellipti- 
cal leaflets nearly or quite smooth. From Veta Pass Colorado to the 
East Humboldt Mts. Nevada and northward. Rare in the Great Basin. 
Mt. Belknap Utah. A. Forwoodii is an intermediate form. 

Astragalus aboriginum var. fastigiorum n. var. This is a densely 
congested form with many nearly prostrate stems with few nodes 
and sharp leaflets densely congested making the leaf about as broad 
as long, and with inflorescence often longer than the stems, and pub- 
escence variably woolly to straight. Alpine or subalpine, most common 
on high ridges from Montana to the Wallowa Mts. Oregon. The 
type is my material from Mr. Haggin Montana, and to it I refer 
Cusick’s from the Wallowas. 

88. Astragalus Cottoni n. sp. A. Olympicus Cotton Torr. Bull. 29 
578 (1902). Pods with body 2.5 cm. long and about 1.2 cm. wide, nearly 
half-oval but with the dorsal suture a little arched, otherwise it would 
be half-oval, rounded at tip and with a minute recurved apiculation 
in line with dorsal suture, triangular at base and acutish where it ends 
in the filiform stipe which is twice the calyx and about 6 mm. long, 
minutely pubescent and papery, nearly the shape of A. leucopsis but. 
with sutures reversed, the ventral suture being greatly arched, pods 
ascending from a pendent calyx. Dorsal suture intruded as a thin and — 
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lacerate edge, 1 mm. wide. Flowers white with ' purple tips, 
about 1 cm, long, arched, widely spreading. Banner neariy round, 
about 8 mm. long, 7.mm. wide, about 2 mm. - longer than wings, with 
sides reflexed below. Wings deeply notched, broadly oblong, 7 mm. 
long, 2 mm. wide, a little longer than keel. Keel with rather straight 
base, then abruptly curved to a half circle, very thick, purple and very 
obtuse. Calyx tube about 3 mm. long, nigrescent, oblique and nar-- 
rowed below to.the slender pedicel which is 2 mm long, with teeth tri- 
angular-subulate, spreading and over half as long as tube. Pedun- 
cles about 7 cm. long, longer than leaves, rather stout, the rachis 
about half as long. Leaves and stipules as in A. aboriginum, closely 
sessile and with 5-6 pairs of leaflets which are elliptical, about 1.2 
cm. long and 4 mm. wide, and barely acute. Stems branched: and 
many from the crown. Pubescence softly and rather sparsely woolly. 
On the alpine summits of the Olympic Mts. Washington, Elmer. This 
seems more like an extreme form of A. aboriginum than a good species. 

89. Astragalus alpinus (L.) Sheldon Minn. Bot. Stud: 9 65 (1894).: 
Phaca alpina L. 755. A. frigidus (L.) Gray. Pods nigrescent, very . 
gibbous, acute at both ends, oblong 2-3 cm. long, often 1 em. wide, on, 
a stipe hardly as long ag calyx, inclined to be sulcate dorsally, con- . 
spicuously inflated. Flowers few to many, broad, short and stubby, 
about 1.5 cm. long. Petals all about equal, with fleshy claws.: Ban- 
ner gently arched to 45 degrees 2 mm. beyond. calyx teeth, with sides. 
reflexed toward the tip about 2 mm. wide. Wings oblanceolate, 2 mm. 
wide, nearly straight, half as wide as the lunate keel. Keel broad, ob- 
tuse. Calyx tube about 5-7 mm. long, 2 mm. high, the teeth variable 
from a mere rudiment to Shortly triangular. Bracts 7-10 mm. long. 
Leaves 4-7 cm. long, even the upper short-petioled, the lower ones with 
petioles longer than the adjoining leaflet. The rachis grooved. Leaf- 
lets 4-5 pairs, mostly oblong-ovate, variably black or white-hairy below, 
smooth above. Stems stout, about a foot high, erect and little 
branched, from slender root-branches. Throughout the Arctic regions 
of the World. In the type the calyx is nearly smooth, the American 
forms are nearly all the following. Plants growing in the tundra and 
humus. 

: 
Astragalus alpinus var. littoralis (Hook.) Sheldon Minn. Bot. Stud. 

9 133 (1894), Phaca frigida var, littoralis Hook. Fl. Bor. Am. 1 140 11830) A. frigidus var. littoralis. (Hook) Watson. Pods elliptical, 
shortly-acute at both ends, somewhat obcompressed, not sulcate, with 
‘stipe 2-3 mm. long. Flowers capitate, cream-colored, with white mar- gins. Banner about 7 mm. long, and 1 mm. longer than keel. 
Wings obovate to narrowly oblong, about 2 mm, wide. Keel rounded 
‘and gently arched from base, blunt, about 3 mm. high. Calyx softly. black-hairy, the upper side convex, the lower straight, teeth triangu- — lar and about half the tube or less. Bracts rather small, 2-7 mm. 
long. Leaflets hoary below, 3-6 pairs, sparsely woolly, lance-oblong to oblong-oval or ovate, 2-3 cm. long, 4-10 mm. wide or more, obtuse or retuse or even acutish. Stems sulcate, 1-2, 7-10 cm. long in fruit, but hardly 5 em. long in flower. This is the common Alaskan form. 

90. Astragalus Americanus (Hook.) Jones Cont. 8 8 (1898). Phaca 
frigida var. Americana Hook. Bor. Ám. 1 140 (1830). Phaca Amer- 
cana Rydberg. A. alpinus var. Americanus (Hook.) Sheldon. Pods 
‘Smooth and green, very thin, elliptical and triangular-acute at both 

Ë: 

> ends, the body about 2.5 cm, long and 1 cm. wide, on a stipe about *twice as long as calyx, with ventral suture conspicuously arched, ‚ with dorsal-suture a little broadly sulcate and a mere rib within, . iriclined to open first at base, often black with minute hairs when . „Flowers about 1 cm. long, rather many in a dense spike, ` banner oval and a trifle longer than wings which are 
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barely longer than the keel, about 6 mm. long, arched gently from 
calyx to nearly erect, thick, the thin white margins reflexed about 2-3 
mm. wide. Wings oblanceolate and rounded, barely 2 mm. wide. Keel 
very obliquely elliptical, the obtuse tip ascending mostly to 459, 
about 2 mm. wide. Calyx tube about 5 mm. long and 4 mm. high, 
smooth except at the rudimentary teeth, the teeth almost obsolete, 
The filiform pedicels conspicuous, 4-10 mm. long. Bracts nearly 
equaling the calyx. Leaves 1-1.5 dm. long, with very short petioles. 
Leaflets 5-9 pairs, ovate to oblong-elliptical, lighter below and sparse- 
ly pubescent with very short and woolly hairs, often 5 cm. long, 
rounded to notched. Stems stout, 2-3 ft. high, strict, from slender but 
rather woody roots. Occasional from Dakotah and northern Colo- 
-ado in subalpine valleys around the edges of woods to the Arctic, 
northwestward to the head of the Bitterroot in Montana at Alta. 
Not in the Great Basin nor (so far) reported from the western 
edge of the Columbia Basin. 

91. Astragalus andinus (Nutt. Phaca andina Nutt in T. € G. 
Fl 1 345 1838, A. astragalinus (L. Sheldon, Phaca astragalina L. 
196. 'The necessity for adopting the Phaca alpina L. for the A. fri- 
gidus L., because of the Vienna rules, requires renaming the Astra- 
galus alpinus of Linnzus. For evident reason I do not adopt the 
senseless name astragalinus, nor the already preoccupied A. giganteus 
of Sheldon, another equally senseless name for this diminutive plant. 
Pods as well as flowers capitate or very shortly spicate, 1-1.5 cm. 
long, 3-4 mm. wide, rarely 3 mm, high, obliquely oblong, nearly straight, 
closely reflexed, shortly and abruptly acute at both ends to triangular 
and even acuminate at base, the longitudinal section generally ellin- 

tical from side to side, black-hairy and mostly shaggy, but variable 
with dorsal suture from conspicuously produced half way to a mere line 
within. Flowers 7-12 mm. long, purple-tipped, rarely all purple, can- 
itate when many, sometimes few, and pods reduced to a single 
terminal one or few, or many, generally 6-12 mostly widely spreading 
and soon closely reflexed. Banner obovate to oval, 5-10 mm. long, 
rather abruptly arched to 30 to 90 degrees at calyx tips or 2 mm. 

beyond and when much reflexed seems remote from keel. about 1 mm. 
longer than keel or less, with the obovate and rounded white spot 
conspicuously purple-veined, with sides reflexed most in the middle 
and 2 mm. wide; groove V-shaped and vanishing above. Wings oblong- 
clavate. 2 mm, wide, about 5 mm. long, about as long as or a little 
Shorter than keel, neither grooved nor notched, pale to white, straight, 
or ascending 30 degrees. Keel very large for the flower, straight, 
the base straight and then arched variously but rarely to erect, the 
general outline being clavate and broadly oblanceolate, the tip 3-4 
mm, high and about 3 mm. wide, triangular and rounded to nearly 
acute, about as long as banner and very prominent. Calyx tube cam- 
panulate to hemispherical, a trifle laterally flattened, cleft deeper 
rbove with narrow sinus, a trifle oblique at base but equally inserted, 
about 2 mm. long; teeth triangular, unequal, variable but not as long 
as tube. Pedicels about 2 mm. long and equaled by the hyaline bracts. 
Peduncles subterminal, stout for the plant, 7-10 cm, long, ascending, 
longer than the leaves, very sulcate. Leaves all petioled except the 

uppermost. Leaflets oval to elliptical, 7-10 mm. long, obtuse, rarely 
- retuse, gradually smaller above, mostly 10 (6-12) pairs, the northern 
forms rather silky with sparse, white, long and fine, loosely appressed 
hairs, but the southern forms almost smooth. Stems almost fili- 
form, flexuous, with few long internodes, the lower ones mostly short, 

weak and flat on the ground, or with ascending tips, much branched, 
rarely a foot long, forming loose and open mats. Stipules conspicuous 

green, large. rather deltoid. Very variable plants in size of flowers, — 

length of stipe, and width of pods. European pods are often half as  . 
We M Man jM. ees A ER T an : 
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European flowers are not uncommon. Common in all the higher 

ınountains of Colorado and northern New Mexico and Utah to the 

East Humboldt Mts. Nevada and northwestward through the Blue Mts. 

to the Cascades, northward to Montana and the Arctic. Alpine and 

subalpine, also growing in cold meadows at the north in the Middle 

Temperate at Flathead Lake Montana, etc. Growing in gravelly 

places En rivulets. 
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COLLINI 7. 

Pods somewhat fleshy when green, coriaceous (almost 
cartilaginous in A. Gibbsii,) not inflated, linear or nearly so, 
elongated, stipitate but stipe not Jointed nor the pod jointed to 
it, 1-celled and with sutures not at all intruded, laterally flat- 
tened (rarely obcompressed in the middle in A, Gibbsii), in- 
clined to split first at base along both sutures and through the 
the stipe but with valves not curling, with both sutures thick 
and raised externally and rib-like, pod acuminate or triangu- 
lar-acute at both ends, flat-beaked, areuate (rarely straight-in 
A. collinus and Tweedyi) often to a-cirele or more, wtih the 
ventral suture concave and the tip in line with it, opening first 
at base, rarely at tip. Flowers cream-colored, 7-15 mm. long, 

. racemose and mostly densely so, variously reflexed, stubby. 
Banner mostly much recurved and fleshy at base, with wings 
inclined to extend beyond it and these mostly much’ longer 
than keel, banner blade often shorter than calyx tube. Keel 
short and long-elawed, with tip erect abruptly or a little more 
than erect, about 3 mm. high, Calyx short-eylindrie to campa- 
nulate, inclined to be a little inflated, hyaline, cream-colored, 
very oblique at both ends, the upper side arched to nearly 
one third eirele, the lower side straight, inclined to be saccate 
on the upper corner at the insertion and inserted on the lower 
eorner which is mostly cut away a little there, the calyx re- 

flexed and mostly inserted at right angles to the pedicel which 
is relatively slender, erect, and as long as the minute and 
mostly subulate bract, 1-3 mm. long. Peduncles in the upper 
axils. Internodes many and short, the uppermost the short- 
est. Leaves short, 2-10 em. long, widely spreading, almost 
sessile. Leaflets 4-7 pairs, nearly contiguous, long-petiolulate, : 
thiekish but not fleshy, from nearly round or obovate to nearly 
linear, truncate to deeply notched at tip, not over 1.5 em. long, 
often folded, subalternate, minutely woolly (smooth in A. por-. 
rectus) with fine white hairs which are attached by the larger 
base and then arch over and with tips variously appressed 
and wavy bu tnot abruptly appressed at attachment as is 
the case with most species with appressed hairs . Stems 
flexuous, slender, erect or nearly so, much tufted, more pub- 
escent than the leaves, 1-2 ft. high, with branches often 
widely spreading. Stipules and bracts small or minute, rigid, 
greenish. Perennials of the Columbia Basin and along the 
eastern side of the Sierras only. Middle and Lower Temper- 

. ate life zones, growing on grassy or sagebrush plains and - 



140 Collini. 

KEY 

A. Pods 1.5-2 cm. long, 2-3 mm high, straight or little arched, later- 
ally flattened, on a stipe about half as long as pod, and which is 
fully as long as calyx.. Peduncles strict, often a foot long.: Stems 
erect. Leaflets nearly linear, about 1.5 cm. long. Flowers about 
8 mm. long, the banner very stubby and arched almost back on 
itself, round, 3-5 mm. long. Calyx about 6 mm. long, the teeth 
about a fourth as long and deltoid. 

Pods erect. ' 92 Tweedyi 
Pods not erect. 93 collinus. 

2A. Pods arched, 2-3 cm. long exclusive of stipe. 
2AB. Rather coarse plants, mostly 2-3 ft. high, from thick and 

woody roots. Peduncles stout and as long as leaves. Flowers 
nearly 2 cm. long, rather coarse. Calyx tube about 8 mm. long 
and 45 mm. high, pendent. Leaflets large. 
Flowers large and stubby.. Pods not spirally coiled. 94 Gibbsii. 

2A2B. Slender plants with flexuous stems rarely a foot high and 
much branched, from slender roots.  Peduncles slender and 
and shorter than the leaves, Flowers not over 1.5 cm. long, 
in short racemes, not coarse. Leaflets small, 5-10 mm. long. 
Pods very flat, almost completely laterally flattened and with 
sharp edges, on filiform stipes, tightly coiled into 1-2 circles, 
the body about 2 cm. long, the walls mostly separating with age, 
and the outer wall contortedly reticulate and the main veins as- 
cending along the sutures and pods spirally coiled, with tip en- 
siform and very sharp. 

Flowers large, 1.5 cm. long,not stubby. Pods spirally coiled. Stipe 
oniy equaling calyx. 95 speirocarpus, 

Flowers 7 mm. long. Stipe 3-5 times as long as the calyx. 96 Alvordensis. 

92. Astragalus Tweedyi Canby Bot. Gaz. 15 150 (1890.) Phaca 
Piper. Pods erect, about 1.5 em. long, rigid and reticulated, almost 
cartilaginous, opening first at tip, about 4 mm. high, cross section 
nearly round. Along the Columbia at the mouth of the Yakima river. 
Lower Temperate life zone, 

93. Astragalus collinus Dougl. in Hook. Fl. Bor. Am. 1 141 (1830). 
Phaca Hooker. A. cyrtoides Gray. Pods pendent, opening first at base, 
about 2 cm. long and 3 mm. high, faintly reticulated, mostly much 
flattened laterally, coriaceous. Grassy and sandy hills and flats. 
Stems about 2 ft. high. Middle Temperate life zone nearly throughout 
the Columbia Basin (except the valley of the Snake) and common 
on the west. The type of A. cyrtoides from the Clearwater is clearly © 
A. collinus. The same sheet has a specimen of A. Gibbsii var. on 
it, and the shape on this gave the name undoubtedly since there are 
only flowers on the Clearwater specimen which forms the type of 
A cyrtoides. Gray evidently thought the two specimens belonged to 
the same species, which was not correct. 

94. Astragalus Gibbsii Kellogg Proc. Cal. Acad. 2 161 f. 50 (1863). 
A. sinuatns Piper. Phaca Piper. Pods variously arched even into 
a circle, inclined to be acuminate at both ends, long-pointed, 4-5 mm. 
wide or high, often decidedly obcompressed in the middle. Rather 
cartilaginous and corrugated and about round in the type, opening 
first at base, the tip mostly erect, on a stipe about half as long as 
body. Flowers many, in a dense spike-like raceme,’ Banner very short, 

_ and stubby, mostly broader than long and greatly reflexed, the erect 
part 3 mm. high or less, about half as long as calyx tube, or nearly 
as long, which is about 8 mm. long and 5-6 mm. high. Wings broadly oblong, 3 mm. wide below and 2 mm. at the twisted and horizontal 

t 
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tip, 2 mm. longer than keel. Keel purple-tipped. Leaflets oblong- De 
vate, rarely oblong-ovate, with cuneate base, about 1.5 em. long, 
notched. Whole plant even to calyx and pods finely and very shortly- 
woolly. Common around Reno Nevada and northward, rare in the 
Columbia Basin along the divide and running over to the Ble Mts. and 
as far as Weiser Idaho, also extending down the Klamath river. 
Nearly everything referred to the species from the Columbia Basin 
is the variety. 

Astragalus Gibbsii var. curvicarpus (Sheldon Minn. Stud. 9 125 
(1894) as A. speirocarpus var.) A. speirocarpus var. falciformis Gray, 
Pods nearly smooth, about 3 mm. high, much laterally flattened, often 
curved to a circle, triangular-acute. Flowers rarely over 10 in a short 
Spike, the banner ovate and as long as calyx, wings elongated, 2 mm. 
wide, arched, flaring at tip, 3-6 mm. longer than keel. Stems slender 
and ascending. Whole plant nearly smooth. This extends from Austin 
Nevada to the Sierras and northward along the rim of the Columbia 
Basin to Baker City Oregon and Nampa Idaho. 

95. Astragalus speirocarpus Gray Proc. Am. Acad. 6 225 (1864.) 
A. Whitedi Piper. Pods triangular-acuminate at both ends, 4-6 mm. 
high, evidently spirally reticulated, puberulent, on a rather stout stipe 
about as long as calyx. Flowers about 1.5 cm. long, with exserted 
claws, rather many. Banner ovate and about 8 mm. long, with sides a 
little reflexed, rather gently arched to 45 degrees beyond ialyx, about 
4 mm. longer than keel. Wings about straight, narrowly oblong, a 
little longer than keel. Keel about 3 mm. long and 2 mm. high, the 
tip abruptly erect and triangular, base straight, the claw very long. 
Calyx 5-8 mm. long, and 3 mm. high, about cylindric, but with the 
usual shape, reflexed; teeth rudimentary, variably nigrescent with very 
short lax hairs. Peduncles rarely 5 cm. long, the rachis about as 
long. Leaves 5-7 cm. long, with 4-8 pairs of oblong-obovate, notched 
leaflets nearly 1 cm. long. Plants ashy throughout. Sand dunes from 
Near Yakima and along the Columbia near Wallulla on dry prairies. 

96. Astragalus Alvordensis Jones Cont. 10 67 (1902). Pods 
shortly-triangular at tip and rather long-acuminate at base, about 3 mm. 
high, faintly reticulated, almost chartaceous, somewhat, mottled, 
hardly 1 mm. wide, often a trifle and very narrowly sulcate dorsally, 
rather shining, on a filifrom stipe about 1 cm. long and 3-5 times as 
long as the calyx. Flowers about 7 mm. long, purple-veined, widely 
spreading, racemose, 3-8 (pods 1-3), on a rachis 3-7 cm. long and with 
peduncle rarely over 1 cm. long. Banner ovate, arched abruptly beyond 

calyx teeth to erect, about 2-3 mm. long, with sides much reflexed. 
Wings lanceolate, narrow, abruptly arched near the end of keel to 45 

degrees, about 1 mm. longer than keel and 2 mm. shorter than banner. 
Keel with straight base, 3 mm. long, tip abruptly erect and obtuse, all 
petals purple-veined. Calyx turbinate-campanulate, about 2 mm. long, 
5-nerved, deeper cleft above and with oblique mouth, narrowed and 
obliquely inserted at base. Teeth minute and deltoid. Pedicels hardly 
half as long as calyx tube. Peduncles filiform and axillary throughout 
Leaves about 2-4 cm. long, the petiole none or about as long as lowest 
leaflet. Leaflets 6-8 pairs, cuneate-obovate, notched 4-7 mm. long, 
rather hoary, less so above. Stems very slender and widely branched, 
1-1.5 ft. long, ascending. Alvord valley eastern Oregon Cusick, June. 
"This unique species seems like A. speirocarpus, a delicate form, but the 
flowers are very different and the stipe greatly elongated and the pod 
much thinner and the walls not old enough to determine if they 

split aways as in the other species. The habit is that of A. flexuosus. m 
Middle TIERE life zone, BEN Emos in sand. 
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PODO-SCLEROCARPI. 8. 

Pods fleshy when fresh, cartilagious or with thick woody 
walls when dry (coriaceous in some forms of Toanus), not 
jointed to calyx or stipe, neither suture evident when 
fresh but both conspicuous, thick and raised when dry, little 
if at all inflated, 1-4 em. long, strongly cross nerved, never 
linear, rarely less than 1 em. wide, never more than puberulent, 
not explanate, very strongly beaked, racemose. Flowers 1-2 
em. long, large, mostly white, with elongated banner and 
wings. Bracts short and triangular, inconspicuous, shorter 

than the mostly short and the stout fruiting pedicels. Pods 
and flowers mostly reflexed. Stems green and rush-like, and 
with the leaves, and petioles much alike. Stipules rigid and 
small, deltoid at base, reflexed above and green, hyaline be- 
low. Leaflets distant, fleshy, mostly almost filiform and thick, 
never more than linear, often obscurely if at all jointed 
to the rachis. Plants of the valleys and alkaline springs or in 
alkaline soil, perennials 

KEY 

A. Pods wholly 1-celled, the dorsal suture a trifle intruded in A. pter:car- 
pus. 

AB. Pods sessile at least when fresh, stipe if any when dry very 
short and thick. 

ABC. Pods opening nearly equally at both sutures from the tip 
to the middle, rarely sulcate, about 1.5 cm. long, laterally if at 
all compressed, about straight. Stipules hyaline and connate 
toward the base of the stems, green and free above. Pectinati. 

ABCD. Pods oblong to lanceolate, smooth, distant, full of pulp, 
not inflated, racemose on long and terminal peduncles, with 
beak flat, elongated and prow-like., Flowers purple, large 
and elongated, about 2 cm. long, with long wings and ban- 
ner and purple-tipped keel. leaflets none to 5 pairs, fili- 
form except some of the lowest, jointed to the rachis and 
like it. Upper leaflets simple and rarely at all enlarged at - 
tip.. Tall and slender and densely tufted plants. 

Pads erect. 97 Toanus. 
Pods reflexed. 98 Rafelensis. 

ABC2D. Fods not decidedly laterally compressed, oval to oblong 
straight, scarcely at all oblique, cross section nearly round, 
abruptly contracted into a stout conical beak, both sutures 
arched, the ventral a trifle the more, sometimes a little dor- 
sally, both sutures very thick, about 1.5 cm. long.. Flowers 
manv in short and dense spikes, horizontal to a little re- 
flexed, mostly white, 1-1.5 cm. long, straight, with exserted 
claws, blades very long. Banner elliptical-oblanceolate, 
sides much reflexed, ascending in a gentle curve to nearly 

- 
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erect or less. Wings oblong to narrowly oblong, oblique 
and rounded, scarcely arched, about 4 mm. longer than keel, 
very thin. Keel 7 mm. long, straight, the tip abruptly arched 
to erect and broadly deltoid and 3 mm. high. Calyx like 
that of Toanus but rather narrower, slightly oblique at 
tip, hyaline, sinuses rounded, teeth much shorter than tube, 
Pedicels stout, in fruit 2-5 mm. long, in flower very short 
and about as long the subulate bracts. Peduncles angled, 
rarely as, long as the leaves, stout, Leaves about 2.5 cm. 
long, ascending, the middie ones the largest. Petioles al- 
most none, angled. Leaves very wide and short. Leaflets 
coarsely 1-nerved, about 3 pairs (rarely 10 pairs in pectina- 
tus), 2,5-5 cm. long, linear when flat, almost filiform when 
folded, rarely linear-oblanceolate, often alternate, arcuate, 
acute, mostly not jointed to the short rachis. Stipules: 
‘green, reddish below, very long tipped. Stems sulcate 
strongly, nearly 2 ft. high, not tangled, moderately stout, 
barely flexuous, with internodes shorter than the upper 
leaves. Plants ashy-pubescent. Stipules conspicuous. Pub- 
escence of broad and flat hairs attached by base and closely 
appressed. Roots stout thick and erect. From the Green 
river bad lands of Wyoming to Kansas and northward in al-- 
kaline soil. Upper part of Lower and lower part of Middle 
Temperate life zones, A 
Po 1s erect. 99 Grayi. 
Pods reflexed. IOO pectinatus. 

AB2C. Pods opening most along the ventral suture except at tip: 
and mostly first at tip. Ventral suture either straight or con- 
cave, never arched as much as the dorsal. Sutüres not raised 
in the green state, but evidently so in the dry. Pods in- 
clined to be obcompressed, angled or winged when dry, strict- 
ly 1-celled (the dorsal suture a trifle impressed in pterocar- 
pus) conspicuously falcate, not inflated, ascending as well as 
flowers. Stems rather zigzag and flexuous. Leaves narrow, 
short-petioled, with several pairs of mostly straight leaflets: 
Stipules small, not connate, 

AB2CD. Pods with rounded sides, not all angled or winged, 
purple or mottled, oblong-lanceolate and acuminate at tip 
and shortly so at base, about 1 cm. wide. Flowers purple, 
racemose, loose. Stems few in a place and inclined to be de- 
cumbent. Growing in well drained gravelly sagebrush slopes 
preferably where there is a little alkali seep. 

Pods narrow, nearly round in cross-section. 101 Casei, 
AB2C2D. Pods when dry laterally winged and with wings 2 mm, - 

wide, sessile, erect (as well as the flowers except rarely 
in A. pterocarpus), acute but not acuminate at tip, obtuse 
but narrowed at base, very finely cross-veined, smooth, 3-4 
cm. long, arcuate, with sutures narrow and not much thick- 
ened. Flowers short-spicate. Calyx triangular-acute at 
base, the lower side straight, upper side a trifle arched, at- 
tached on lower corner, hyaline. Terminal leaflet not jointed 
to rachis, leaflets not early deciduous but attached by very 
delicate petiolules, linear, rarely the lowest ones narrowly 
oblong. Leaves not widely spreading. Densely tufted 
stems slender and nearly straight, erect, freely branched 
mostly, from woody root, succulent and very hard to dry. 
Growing in low places. j . 

* Pods broad, much obcompressed and 2-winged. 102 pterocarpus. 
Pods narrow, not eats 4-winged. : sag bas. 
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A2B. Pods conspicuously stipitate, with stipe longer than calyx and 

recurved, and the body very falcate upwards, acuminate at both 

ends but most at base, opening first at base and through the 

stipe, much laterally flatened at tip and base, conspicuously ob- 

compressed in the middle when mature and corrugated finely, 

not hairy, rounded on the sides but appearing almost as if 

winged at the thick and raised sutures when dry, and cartila- 

ginous, elongated-lunate, 2-5 cm. long including the stipe. Leaf- 

lets several pairs, narrow, all jointed to rachis by slender petio- 

lules, obtuse. Flowers 1-1.5 cm. long, the petals not elongated 

nor stubby, ascending. Calyx campanulate to short-cylindric, 

about 5 mm. long, hyaline and black-hairy, the teeth shorter 

than the tube.  Pedicels short and stout, recurved in fruit. 

Bracts ovate to triangular, 1-2 mm. long, about as long as pedi- 

cels. Banner arched 45 to 80 degrees remote from calyx tip, 

the blade 9 mm. long and with sides reflexed. Wings nar- 

rowly oblong, arched 15 to 20 degrees, 2 mm. shorter than ban- 

ner. Keel wide, the tip rounded and very obtuse, straight, in- 
curved at tip to 80 to 100 degrees. Stipules small, green, 

Stems tufted from a woody root, about 2 ft. high, rather flexuous, 
with internodes less than half as long as the leaves, somewhat 

ashy throughout. Plants of the upper edge of the Lower Tem- 

perate life zone, in dry places, blooming in early summer. 
Sclerocarpí. 

Pods narrow, acuminate at both ends. 104 sclerocarpus. 

2A. Pods either wholly or partly 2-celled by the íntrusion of the 
dorsal and ventral sutures but partition never complete by the 
union of the sutures, with the tip 1-celled, mostly slightly in- 
flated, 1.54 cm. long, 5-7 mm, high, 7-10 mm. wide, inclined to 
be a little obcompressed except in A. pachypus, smooth, very 
fleshy and nearly round when fresh, with. firmer inner wall, 
the pulp about 1 mm, thick, the cavity filled with pulpy fluid when 
green, coarsely wrinkled or cross-ringed and woody when dry, 
never reflexed, oblique, oblong, a little arched ‘by the ventral 

suture being concave and raised, abruptly contracted into a stout 
conical-subulate beak 2-5 mm. long, with sutures prominent ex- 

ternally, opening along the ventral suture and first at tip. 
Flowers and pods ascending, the former rather narrow, loosely 
racemose, widely spreading, rather few on the upper third of 
peduncle, about 2 cm. long. Banner oblong-ovate, gently arched 
to 60 to 80 degrees at calyx tips, with sides reflexed to midrib 
most below, with tip notched. Wings oblong, oblique, 1 cm, long, 
obtuse, concave to keel, with tips touching beyond it, longer than 
keel and much shorter than banner. Keel blade about 3 mm. 
Petals thin and with exserted claws. Calyx tube narrowed be- 
low to the lower corner where it is attached by a slight angle 
.to the pedicel, somewhat fleshy below, cleft deeper above, later- 
ally flattened; teeth triangular-subulate. Bracts about 2-3 mm. 
‚long, triangular-subulate to ovate. Pedicels in fruit stout and 
woody, about 3 mm. long. Peduncles stout and strict, 1.5-3 dm. 
long including the floral rachis; twice as long as the leaves. Mid- 
die leaves the longest. Leaflets all jointed to petiole, thick and 
leathery and fleshy, at least some of them linear. Proper peti- 
oles short but rachis of leaf and tapering and 1-1.5 dm. long. 
Stems straggling upward, not very stout, sulcate, branched below. 
1-2 feet high, flexuous. Internodes much shorter than the leaves. 
Stipules rigid, green, reflexed, small. Pubescence minute, ashy. 
Alkali-loving plants of the Lower Temperate life zone. Pachypodes. 

2AB. Pods splitting to the middle from the tip along both sutures, 
sessile when fresh (the drying of the flesh makes it seem a 
little stipitate.) Flowers purple-tipped, in rather long and very 
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loose racemes. Banner greatly elongated and much longer 
than the wings and short keel. Wings nearly straight, 
about 3 mm. longer than keel, 2 mm. wide. Keel about 5 mm. 
long, abruptly arched to 90 degrees at the very obtuse tip 
which is as high as the base is long. Calyx tube -oblong, about 
7 mm. long, 3 mm. high and 1.5 mm. wide, the teeth about 
half to a third as long. Leaflets 1-3 pairs, all but the lowest 
sharp and linear, flat, often falcate, inclined to taper above, 
very distant. 

Leaflets linear. 106 Serenoi. 
Leaflets lanceolate or broader. 107 canonis. 

2A2B. Pods with thick and jointless stipe which is fully as 
long as calyx, the pod narrowly oblong, short-pointed, arcuate, 
and with the stout and arched stipe forming a third of a circle, 
not completely 2-celled because the two sutures though touch- 
ing do not unite, much laterally flattened when dry and with 
the partition splitting double and the pod opening at tip at 
at both sutures for a short distance only and the dorsal open- 
ing to the base and into the stipe but not through it nor the 
partition, Flowers shortly racemose and rather few, nearly 
horizontal, white. Calyx tube campanulate, abruptly con- 
tracted below, with the upper side arched and the lower 
Straight, reflexed in fruit but the pod erect, with teeth as long 
as tube. Leaves about 1 dm. long, with slender rachis and 
somewhat tapering, and with many obtuse and mostly folded 
leaflets about 1-25 cm. long. Stems hoary, rather weakly 
ascending and little branched, shrubby below, 2-4 ft. long. 

Pods narrow, on a very thick stipe. 108 pachypus. 

97. Astragalus Toanus Jones Zoe 3 296 (1893). Pods acumin- 
ate, lanceolate to oblonglanceolate, appressed and erect, mostly de- 
cidedly laterally flattened, in short racemes at the tip of peduncle 
which is strict. The sutures evident but not very thick uniting in 
a pungent and triangular beak, body slightly cross-ribbed, with the ven- 
tral suture about straight, the dorsal arched. Texture coriaceous 
when dry but with the walls much thinner than in other Podo-sclero- 
carpi, About 1.5-2em. long, and 4-5 mm. high, and 2-3 mm. wide when 
dry. When fresh the walls about 2 mm, thick, with thin outer skin 
and soft fleshy substance up to the woody inner wall. Banner oblong 
and notched, with white spot nearly square and coming within 4 
mm. of tip, with sides reflexed a little at base, the blade 1.25 cm. 
long, gently arched from calyx to 45 degrees, veined. Wings barely 
arched, linear, concave to keel and flaring beyond, white beyond 
the keel, rounded, nearly 5 mm. longer than keel. Keel about 1 
mm. long, 2 mm. wide at base and 3 mm. at tip, the base straight 
to tip where it is arched in very short are to erect, the tip very 
broadly deltoid. Calyx long-campanulate, nearly 5 mm. long and 3 
‚mm. wide, base straight, upper side arched, oblique at both ends, cleft 
deeper above, laetrally flattened, teeth deltoid and 1 mm. long, tube 
reddish and ashy. The flowers are about the color of A. Utahensis, 
pinkish-purple except for the white wings, ascending. The pods are 
very variable in relative length and acuteness as well as amount of 
compression. Plants ashy when young, densely tufted in a round 
clump with innumerable slender, sulcate stems erect, not flexuous, 
about 2 ft. high, with a strong smell of cabbage when bruised. Ped- 
icels stout and ascending. Peduncles at least 1 dm. long. Leaves 
5-8 em. long and narrow. Stipules reflexed above, with nearly subu- 
late tip. Internodes often 1 dm long. Leaflets rudimentary to 2 
cm. long, channeled. On the high plains of central Nevada from 
Contact and Ferguson Springs Nevada to Burbank Utah near Jeff 



Davis (Wheeler’s) Peak, and probably north through the desert, 
Growing in strongly salty places in clay, along with Sarcobatus. 
Blooming in May, fruiting in June, | 
: 98. Astrayalus Rafaelensis N. Sp. Pods oblong, nearly round, 
about 1.5-cm. long and 5-8 mm. wide, abruptly rounded at both ends, 
-with very short and deltoid apiculate beak, the ventral suture con- 
spieuously arched and the dorsal nearly straight, reflexed on stout 
pedicels, which are 3-5 mm. long and which fully equal the ovate 
bracts, in long racemes on slender peduncles, splitting through both 
-sutures to the base till the valves fall away. Flowers reflexed early, 
light-purpie or white and tinged ‘with pink, scattered. Banner nar- 
rowly ovate, about 2.5 em. long, wtih sides inclined to be reflexed 
which makes it seem linear-oblong, barely notched, the reflexed 
area about 3 mm. wide at point 3 mm. back of keel but not at all at 
tip. White spot deltoid, barely colored except for the light-purple 
veins, 3-5 mm. long. : Groove a half circle at keel tip and 1 mm. deep 
and shallowing quickly, the banner a little hooded at tip, and erect 
at point 4 mm. beyond the calyx tips. Wings nearly straight, ob- 
long oblanceolate, base 2 mm. wide and 3 mm. wide above, pink at 
base and white beyond keel and 6 mm. longer, acutish but rounding 
toward tip. Keel straight, arched to 100 degrees in a sharp arc at 
the end, deep purple and barely acute. Calyx pink, about as long as 
wide, barely laterally. flattened, straight, smooth; scarcely narrowed 
at tip and cleft but little deeper there, nerved. Teeth triangular, 2 mm: 
long..Tube.4 mm. long and 3 mm. wide, hyaline. red. Pedicel inserted 
about. one third the way from the lower corner, about 2 mm. long. 
Stipules connate nearly to the tip below, nearly distinet above, re- 
flexed, nearly hyaline throughout. Leaves more filiform than usnal 
channeled, of 1-2 pairs of delicate leaflets which are rarely over 1.5 cm. 
long. The plants grow in very dense tufts with very many stems in 
a bunch from a woody root, about 2 feet high, straight, in sanfy 
places on sandstone ridges, there being no particular evidence cf 
alkali, though soil is alkaline near Cedar Mt. Utah which is near 
Woodside, 4500 feet alt. in the Lower Temperate life zone. May 
19, 1915. This is an interesting addition to this group and is evi- 
dently closely allied to A. Toanus. 

99. Astragalus Grayi Parry Am. Nat. 8 212 (1874). Pods erect 
to ascending, narrowly-oblong, taper-pointed, not splitting the calyx, 
about 3 mm. wide, little more than coriaceous, half-exserted from 
calyx, about like those of A. Toanus, its thicker forms but not com- 
pressed, the dorsal suture nearly straight and tip the prolongation of 
it, ventral decidedly arched and pod appearing inverted. not fleshy 
noticeably. Flowers rather spicate, many, on subterminal peduncles 
longer than the leaves. Calyx teeth inclined to be subulate. Leaves 
about 8-10 em. long. Leaflets 2-4 cm. long, not folded* apiculate, | 
about 4-5 mm. wide, a little wider above, jointed to the rachis, 2-3 
pairs. Internodes about 3 cm. long. Green River Desert Wyoming, 
sandy hills. -> 

100. Astragalus pectinatus Douglas in Hook. Fl. Bor.-Am. 1 141-2 
t 54 (1830). Tragacantha Kuntze. Phaca Hook. Ctenophyllum Ryd- 
berg. Pods closely reflexed, oblong-oval to elliptical, rarely nearly 
globose, obtuse but very strongly apiculate-beaked, rare'y: triangular- 
acute and oblong, conspicuously fleshy and with sutures raised at least 
1 mm. in the dry pods, splitting the calyx ‚generally rugose, 1-1.5 cm. 
long, 9-12 mm. wide, about 4 mm. thick, normally 9 by 7 mm. long and 
wide, when fresh the pods are traversely oval in cross section and a 

- little sulcate ventrally, the dorsal suture a little raised. Flowers nor- 
. mally rich cream-colored, white below, about 1.3-2 em. long. Banner 

_ arched from 45 to 90°, sides reflexed most above and making it seem - 
_ taperpointed, tip very thin and erose, base thick and fleshy. Calyx teeth inclined to deltoid. Bracts stiff, green or scarious, linear-lanceolate - 
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4-6 mm. long, racemes short and on a very short peduncle, clustered 
^mong the leaves in fruit. Leaflets 3-10 pairs, not jointed to rachis. 
From southwestern Kansas on the Plains, to the mountains and north- 
ward to the Saskatchewan, westward through northern Colorado to 
western Wyoming, growing in rather alkaline meadows. Its place is 
taken in the Navajo Basin by A. lonchocarpus. Not on the Pacific 
slope except in Wyoming. 

Astragalus pectinatus var. pla typhyllus Jones Cont. 10 87 (1902). 
This is a form with leaflets nearly 5 mm, wide after the style of A. 
Grayi but decurrent on the winged rachis toward the tip of the leaf, 
some leaflets jointed to the rachis, Bitter Creek Wyoming, Nelson. 

101. Astragalus Casei Gray Bot. Cal 1 154 (1876). Pods with 
rross section oblong to linear when dry, when fresh oval to reniform 
ar even almost that of the figure 8 laid on its side, about 45 cm. 
long, 6-8 mm. wide, 2-5 mm. high, puberulent, bent into the shape of 
S by the tip being upcurved and the base declined, with sutures nar- 
row externally and prominent, sessile, pendent to horizontal, wider 
below the middle, splittinz the calyx, often shallow-sulcate ventrally 
and usually so dorsally, rugose when dry, weakly attached to calyx. 
Flesh variable but never very thick. Flowers not over 2 cm. Jong, 
nearly sessile, few, at the ends of long peduncles. Banner oblong- 
cvate, deeply notched, 9 mm. long, abruptly arched to 60 degrees a 
little beyond the calyx tips, with sides reflexed most in the middle to 
about 90 degrees to blade and 4 mm, wide there but not at all at tip. 
Croove U-shaped, 1 mm. wide, 2 mm. deep, very narrow below and 
hreadening into a wide are at tip of banner. White spot fan-shaped, 
filling the groove only, cut by wide and purple streaks, coming within 
3 mm. of tip of banner. Wings oblanceolate, rounded, entire, con- 

cave to keel, both flaring and about 2 mm. apart at tip, purple- 
streaked at base, white above, 2 mm. longer than keel. not over 2 
mm. wide. Keel short, with tip white and purple below, quickly 

rounded to 90 degrees, obtuse, 3 mm. high, base straight. Calyx 

oblong to cylindrical, 3-8 mm. long. 2 mm. wide and high, with up- 
per side arched ‚lower side straight, attached on lower fleshy cor- 

ner, 5-ribbed by nerves running through from tips of calyx teeth, 

scarcelv flattened laterally or but little. Teeth deltoid to subulate- 
triangular, 1-2 mm. long. Fruiting pedicels very stout, shorter than 

the bracts, in flower 1 mm. long. Bracts conspicuous, rigid, often 4 

"m. long. Peduncles and rachis 1.5-2 dm. long, loosely flowered on 

the upper third. Leaflets 2-7 pairs, obtuse. Lower pairs of leaflets 

cf middle leaves about 2.5 em, long, not over 4 mm. wide, uppermost 

often verv much reduced. mostly 5-9 mm. long, narrowly oblong to 
línear oblong rigid, distant, usually folded, pubescent on both sides 

obtuse, petiolulete, jointed to rachis. Rachis of leaf elongated, fili- 

form. 3-10 cm. long. Lower leaves short. Stems 1-2 ft high, widely 

branched and spreading, very zigzag, pubescence ashy with minute 

appressed and muricate hairs. Stipules rigid, green, deltoid, reflexed 
3.5 mm. long. Rather common in the sagebrush from Pyramid Lake 
to Death Valley along the eastern side of the Sierras in rather bare 
spots, eastward to Candelaria, Tonapah and also in the Panamint Mts. 

Lower Temperate life zone. It has the appearance somewhat of A. 

Laynee and is easily mistaken for it when t he pods have become sul- 
cate dorsally in the drying. It blooms in the early summer. 

102. Astragalus pterocarpus Watson Bot. King. 71 t 12 (1871). 

Pods completely obcompressed, winged on the sides only, ovate to el- 

liptical, rather wider below the middle, S-shaped, equally acute at 

each end, not acuminate, 1 cm. wide, 4 cm. long and 2-3 mm. thick, - 
in the dry pods the cross nerves raised and branched along the mar- 
gin, tip acute and laterally compressed, cross section linear, very - 

| weakly attached to and splitting the calyx, opening at base and apex  — 

. equally at both sutures and along the ventral suture later, when  — 
A 
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fresh grass-green to brownish and becoming reddish, very fleshy 
with. walls about 2 mm. thick, not at all woody and with thin 
inner skin-like wall, the whole becomes when dry spongily carti- 
laginous, the dorsal suture is a trifle thickened when fresh, pod 
then smooth and not at all wrinkled or nerved, thick-winged and 
wing obtuse, when dry wing is sharp and thin. Flowers pink-purple, 
about 1 cm. long, 7-9, congested. Banner ovalovate, retuse, abruptly 

arched to 45 degrees at end of calyx tube, sides reflexed fully 3 mm. 
wide from middle up but not turned far back, groove V-shaped, 
fully 2 mm. deep below, about 1 mm. wide and widening to 3 mm. 
above, white spot oblong-fan-shaped and purple lined and lacerate 
above, filling the groove, the rest of banner purple. Wings nar- 
'rowly oblong, straight, rounded at tip, flaring about equally 2 mm. 
below tip and then turned nearly horizontal as in A. amphioxys, 1 mm. 
longer than keel, about 2 mm. wide and much narrower than keel, 
purple, very blunt. Keel short, straight, at tip sharply arched to 90 
degrees, very obtuse, purple, 3 mm. high. 5 mm. long. Bracts trian- 
gular, green, rigid, conspicuous, shorter than the pedicels. Pedicels 
stout in fruit, 3-5 mm. long. Peduncles about 1 dm. long, sulcate, 
rather stout and strict. Fruiting rachis about 5 cm. long. Leaves not 
over 8 em. long, almost sessile. Petioles about 1 em. long, the rachis 
filiform and persistent and rigid. Leaflets not jointed to rachis, 2-4 
pairs, linear, channeled sharply acute, 2.5-4 cm. long, hardly 1 mm. 
wide, sometimes arched a little, distant, strongly 1-nerved, puberulent 
on both sides, about as wide as rachis, the terminal one represented 
by it and and not enlarged. Stipules green, closely reflexed, trian- 
gular, spreading to reflexed. Stems weak and outer ones ascending 
only, suleate, proper stems rarely over 2 dm. long, ashy. This grows: 
along the flats of the Humboldt Nevada, along with salt grass, Spo- 
robolus and the like. Lower Temperate life zone. This has the habit 
and eeneral appearance of A. pectinatus, and grows in similar meadows 

103. Astragalus tetrapterus Gray Proc. Am. Acad. 13 369 (1878). 
Pods 4-angled, not conspicudusly obcompressed, when dry shining and > 
smooth, with fine cross veins sometimes branched in the middle. 4- 
winged by having both sutures raised as wings as well as the sides 
produced in.short wings, with cross section diamond shaped, often 
oblately so, pod narrowly oblong, inclined to be broader above, the 
base and tip.triangular acute, in the green pods they are only 4-angled, 
purple-spotted, with solid walls fleshy but not woody and 2 mm. thick, 
internal cavity then inclined to be linear showing that the pod is 
really obcompressed, pod about 4 cm. long, 1 cm. wide and 5 mm. 
high, falcate like à ramshorn, not splitting the calyx, the valves when 
ripe curlinz out at tip, not more than coriaceous when ripe. Flowers 
subcapitete, 5-9, white or purple, 1.5-2 em, long, narrow erect, banner 
oblong (linear as you look at it), 4 mm, wide, 1-1.5 cm. long, árched 
in gentle arc to 45 to 60 degrees, notched, with pink veins near the 
keel tip, 5-8 mm. longer than keel, sides most reflexed (to 90 degrees) 
opposite keel, narrowly fiddle shaped, reflexed part 1. mm. wide, 
groove narrowly V-shaped and ? mm. deep below keel and shallowing 
almost into a nerve at tip. Wings close pressed to keel to within 
2 mm. of its tip and then spreading to 2 mm. apart at the ends, 
concave to keel and parallel to it, 2 mm. wide, with involute edges, 
about half as wide as keel, linear, obtuse, nearly straigbt, white 
or purple, 2 mm. longer than keel. Keel a little downwardly arched 
and then bent in a half circle to the obtuse tip, pink or purple- tip- 
ped, 6 mm. longer than calyx tips. Calyx slightly angled, greenish- 
white, about 7 mm. long and 2 mm. high, laterally compressed, erect, 
narrowly oblong, nearly straight, gibbous, the nerves less evident 

. and farther apart than in pterocarpus. Teeth subulate, 2 mm. long 
.. Pedicels slender when dry, 4 mm. long, strict, inclined to be 2-bracted 

i ee EAN PA A UNDE HIR JO, Mia dcn e 
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cles not longer than the leaves, slender, 3-8 em. long, strict. Leaves 
6-8 cm. long, rather close-pressed to stems, the lower the smallest, 
often very small. Leaflets 7-10 pairs, the upper ones sharply acute, 
narrowly elliptical to linear, thick, the largest 1-2 cm. long, the 
smallest often minute and very broad and obtuse, 1-3 mm. wide, in- 
ciined:to be smooth above, and ashy-white below, the hairs short, wide, 
close-pressed. Stipules subulate, almost free, reddish. Internodes 
short and stems therefore leafy, 1-2 ft. long, rather rigid, somewhat 
sulcate, simple or branched, almost smooth. Plants growing in 
sany soil inclined to alkali among junipers and bloom in April and 
May. Lower Temperate life zone. Cobre Nevada with purple flow- 
ers. Fort Hamilton near Kanarra Utah and south to the Grand 
Canon and Kanab. 

Astragalus tetrapterus var. Capricornus N. Var. Flowers purple, 
about two thirds as long as in the type and petals less elongated, in 
loose heads. Leaves nearly smooth or equally ashy, inclined to be 
narrower and shorter, upper leaflets inclined to be narrow and pun- 
gently acute. Pods arched mostly into a circle and wings more de- 
veloped, mostly mottled. Growing in loose soil among the sage- 
brush at Cobre Nevada, in dense tufts about a foot high from a woody 
root. 

104. Astragalus sclerocarpus Gray Proc. Am. Acad. 6 225 (1864). 
Phaca podocarpa Hooker. Pods hoary when young, nearly glabrous 
when ripe, not mottled, from lunate and about 1 cm. long and tri- 
angular acute, to falcate to one third circle, long-pointed and 2.5 cm. 
long; conspicuously flattened when young throughout laterally, nearly 
1 cm. high from tip of suture to suture, in age the body becomes much 
cbeompressed in the middle only and its cross section is oblately 
oval when dry, it is circular when fresh and without a trace 
of wings and is green. The stipe is twice the calyx to 2.5 em. long and 
falcate, stout. The beak is short and stout or acuminate, upcurved. 
Pods about the shape of A. pachypus but with slender stipe. The 
flowers are white or tinged with purple and delicate (not thick as in 
Gibbsii), base of petals the more colored. Banner abruptly erect from 
a. point about 3 mm. beyond calyx tube, ovalovate, the erect part 
about 7 mm, long, as you look at it the banner is deltoid or short-oblong 
by the sides being reflexed to the midrib throughout for a space 2 mm. 
wide or more. Sulcus U-shaped below and shallowing upwards to a 
mere groove. Wings narrowly oblong, concave to keel, close pressed 
Ao it and flaring beyond, arched about 15 degrees gently, narrower than 

keel, rounded, 5 mm. longer than keel and little shorter than ban- 
ner, 2 mm, wide. Keel with straight base, the tip shortly arched to 
100 degrees, very obtuse, purple. Calyx tube about 5 mm. long, with 
straight base and upper side arched, cleft deeper above, somewhat 

` narrowed and fleshy below and obliquely attached but stipe in line with 
base, triangular teeth about 1 mm. long. Peduncles subterminal, 
1-1.5 dm. long, stout, racemosely flowered above the middle and elon- 

gating in age. -Bracts minute. Leaflets 6-9 pairs, broadly linear 
when flat but mostly folded, 1-1.5 cm. long, weakly attached and soon 
falling. Petioles about as long as the internodes and shorter than the 
leaf-rachis, persistent and rather rigid. Stipules ovate-acuminate, 
very small. : Stems rather weak and subdecumbent, freely branched 
throughout, about 6 dm. long, the upper stems very weak and often 
aborting, plants soon wilting and not fleshy thickened as in most of 

the group, inclined to be hoary with minute pubescence, the older 

leaves less so. In the Columbia Basin only, mostly along the Columbia 
from Umatilla to the Dalles and north to Ellensburg, near the Mal- 
heur river Cusick. It grows on sand dunes. spp RU T 

105. Astragalus bicristatus Gray P. A. A. 17 75 (1883). Pods - 

with apex much arched, hamate-incurved, triangular-acute, narrowly — 
eblong, larger above the middle, body about 1-2.5 em. long; not sulcate, _ 
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sides rounded and coarsely net-veined, smooth, mottled; base tapering 
into a stipe a little longer than the calyx; cross section inclined to be 
quadrangular to linear when dry, when fresh probably oblate-oval. 
Ovary glabrous. Flowers 1-15 em. long, white or purpie-tinged, blades 
of petals longer than calyx. Banner oblong-ovate, acutish, gently 
arched beyond calyx tips to 45 degrees. Wings a trifle longer than 
keel, narrow, nearly straight, little shorter than banner. Keel blade 
short, with the abruptly arched erect tip acutish, 5 mm. long, 3 mm. 
high; claw exserted. Calyx 5 mm, long, campanulate in the type, 
tube 3 mm. long, cleft deeper above, puberulent; teeth subulate, from 
a broad base, about one half the tube. Bracts ovate, small. Fruiting 
pedicels 2 mm. long. Peduncles including rachis often 1 ft. long, stout, 
floriferous on the upper third. Spikes either short and dense. or elon- 
gated and lax at last. Petiole very short. Leaves including rachis 
1-1.5 cm. long. Leafltes 7-12 pairs, sometimes acute, 1.5-2 em. long, 
nearly linear, flat. Lower stipules not connate. Plants somewhat 
ashy, rather stout. In gravelly places on the desert side of the San 
ernerdino Mts. California. s 

Astragalus bicristatus Var. tetrapteroides Jones Cont, 10 59 (1902). 
Pods a little winged at the sutures; stipe twice the calyx. Flowers in 
dense heads which scarcely elongate with age, large. Calyx teeth 
barely one third the tube. Peduncles only a little longer than the 
leaves. Bear Valley in the same range, hardly a good variety as the 
pods vary much. 

106. Astragalus Serenoi (Kuntze) Sheldon Minn. Bot. Stud. 9 139 
(1894). Tragacantha Serenoi Kuntze Rev. Gen. 2 941 (1891). A; 
nudus Watson, A. Shockleyi Jones, A. oblatus Sheldon, A. cam- 
pylophsilus ‘reene, Pods erect or ascendia”. obliquely oblong-oval, 
obliquely beaked and inserted, about 2 cm. long, 5-7 mm. high, 1 em. 
wide, about half-plum-shaped, with dorsal suture variously intruded 
and the ventral a little so, with cross-section nearly round, Flowers 
6-8, distant. Banner blade about 1.5 cm. long. Pedicels shorter than 
the bracts, stout, 4 mm. long in fruit. Proper peduncles as long as 
the leaves. Leaflets 1.5-2.5 em. long, 1-2 pairs, linear, rather deciduous, 
with rachis nearly as thick as the stems, stiff and ascending. Stl- 
pules ovate-acuminate, deltoid, green-tipped, 1 mm. long. internodes 
5-10 cm. long. This grows in the alkaline valleys of western Nevada 
from Carson Sink to near Candelaria in large tufts. 

107. Astragalus canonis Jones Cont 8 15 (1898). This is prob- 
ably only a form of A. Serenoi. Pods obliquely cylindrical, about 2 

. em. long, a little obcompressed and arcuate, only a trifle inflated, pseu- 
dostipitate when dry, with cross section oblate to oval and even retuse 
ventrally when dry, with dorsal suture intruded about half way, but 
the sutures do not touch. Fresh pod round in cross-section, smooth, 
with flesh about 1 mm. thick and transparent and with inner wall 
more fibrous buts cuts easily, when dry the pod is woody and not 
stipitate, strongly and sharply conical beaked, with each partial 
cell almost cylindrical. Flowers 2-2.5 cm. long, white to light-purple. 

. Banner oblong-ovate, 1.5 cm. long, pink-purple, deeply notched, gently 
arched to 80 degrees at calyx tipes, with sides reflexed to the groove 

-the reflexed part 2 mm. wide below and the edges nearly touching 
' behind. White spot in banner narrowly oblong, 1 cm, long, 
filling all the groove, interruptedly purple-veined and going almost to 
the tip where it shades into purple. Groove in banner (sulcus). U- 
shaped below but soon disappears 6 mm. below the tip of banner. 
Petals thin. Wings 6 mm. long, oblong, oblique, notched on the lower 

. side near the tip, fully 2 mm. wide and the obtuse tip a little wider, 
. . scarcely arched, purple above, concave to keel and the tips overlapping 

|  . beyond the keel, not flaring, 3 mm. longer than keel. Keel 3 mm. long ~ and high, abruptly rounded to 90 degrees, with obtusely triangular 
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tip and 3 mm. shorter than the banner. Calyx from campanulate and 
4 mm. long and wide to 9 mm. long and cylindrical, the teeth subu- 
late and as long as tube to only a third as long. Peduncles subter- 
minal. Middle leaves 1-1.3 dm. long and with 2-3 pairs of narrowly 
elliptical to linear-lanceolate leaflets which are 2-3 cm. long, and 2-7 
mm, wide. Lowest leaves 2.5-5 cm. long, with 3 pairs of oval leaflets 
about 1 cm. long. Uppermost leaves with nearly linear leaflets and 
all with a white mucro, the uppermost very sharp, all petiolulate. 
Petioles, peduncles and stems sulcate, barely tapering. Lower stipules 
byaline, very wide, 2-5 mm. high, distinct, the upper one striangular, 
reflexed, 2 mm. long. Internodes about 5-10 cm. long. Stems weakly 

erect, about 2 ft. high, tufted. Growing where alkali seeps out on 

slopes in Big Indian Canon west of Hawthorne Nevada, 

108. Astragalus pachypus Greene Bull. Cal. Acad. 1 3 157 (1885), 
Pods 2.5-4 cm. long, 7 mm. high, 2 mm. wide, smooth, much wrinkled 
when dry, but round and even when fresh, narrowly oblong, with 
sutures very thick and raised (faint at the short, triangular and 

sharp tip) and uniting at the base into a solid obconic and thick stipe 

about 1 cm. long, the tip: of pod erect.| Seeds short-stalked, flat round 

2 mm. wide. Banner about 1.5.cm. long. Wings about 3 mm. wide, 
arched to 45 degrees and a trifle longer than keel. Keel about 5 

mm, long and 4 mm. wide and with the erect and triangular and 

acutish tip 7 mm. high and purplish. Calyx tube reflexed to horizon- 

tal, about 3-5 mm. long, hyaline, nigrescent. Bracts small, broadly 

ovate, hyaline, 2 mm. long. Pedicels ascending, about 5 mm. long, 

stout, longer than the bracts. Peduncles stout, scarcely sulcate, 1.5-3 
dm. long, longer than the leaves, few-flowered on the upper fourth of 

their length. Leaves slender. Proper petioles 1-5 cm. long and with 

the rachis deeply sulcate along the upper side. Leaflets 8-11 pairs, 

linear, folded, ashy. Stipules connate below, triangular, small. Stems 

rather stout, rigid, flexuous, with the upper part and young leaves 

minutely white-pubescent. This grows in loose and rather alkaline 

soil on slopes at Bealville California, also at Mt. Pinos Venture Co. 

and by Parish at Cajon Pass. bear 
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PREUSSII. 9. 

Pods thin-eoriaceous to cartilaginous, fleshy except in 
some Preussii forms, inflated, 2-5 e:... long, 1-2 em. high or 
or wide, apiculate or shortly beaked, elliptical to round or 
oblate in eross section, both sutures inclined to be produced 
within but never 2-celled, in Preussii dorsal suture a mere line 
within, pod mostly stipitate, never deeply suleate, erect or 
ascending, rarely reflexed in sabulosus, on very stout pedicels, 
smooth or very minutely and sparsely puberulent when young, 
obscurely eross-lined, or faintly reticulated, opening nearly 
to the middle from the tip along both sutures. Flowers large, 
2-3 em. long, widely spreading to reflexed. Petals rather long 
and long-clawed. Banner arched 45 to 90 degrees near the 
tip of keel or beyond calyx teeth, oblong-ovate, about 1-1.5 
em. long, with sides much reflexed. Wings narrow, 2-4 mm. 
longer than keel, obtuse, somewhat arched. Keel base straight, 
tip mostly gently arched to erect or a little more, rounded, near- 
ly always purple, 3-4 mm. high. Calyx laterally flattened, 
5-10 mm. long, about 3 mm. high, cylindrical or not eam- 
panulate, teeth mostly short and broad. Braets hyaline, tri- 
angular, not longer than the pedicel which is 2-4 mm. long. 
Peduncles rigid, stout, erect, tapering, coarsely grooved, 
mostly as long as leaves. Upper leaves 1-2 dm. long except in 
asclepiadoides, short-petioled, with rigid and tapering ra- 
chis, spreading. Leaflets thick and leathery, flat, smooth or 
never more than puberulent, large, distant, gradually smaller 
above on rachis. Stipules small for the plant, deltoid, green, 
reflexed, about 4 mm. (rarely 8 mm.) long. Stems except 
in forms of Preussii thick and stout, 1-3 ft. high. Mostly 
coarse and tufted perennials little branched, growing in salty 
or alkaline or very poor clay soil on flats or the equivalent. 
Pubescence -of minute, wide, flat hairs closely appressed and 
narrowed below and tapering above and attached at or very 
near the end, mostly absent altogether. This group shows 
the same remarkable variation in the pods as in A. gracil- 
entus, and like it is inclined to have the ventral suture pro- 
duced a little within, but it lacks the soft and flabby leaves 
and minutely woolly pubescence and peculiar roughness of 
leaf surface, and the whole plant has a peeuliar leathery 
suceulenee, and rigidity, and. never grows in sweet soil. 
Plants blooming in summer. Lower Temperate life zone. 
rarely in the edge of the Tropical. 
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KEY 

A. Pods conspicuously inflated, not fleshy, coriaceous, nearly erect, 
abruptly stipitate, opening nearly to the base along both sutures, . 
but a little more freely along the ventral. Flowers ascending. 
Peduncles axillary. Plants smooth throughout except the calyx. 

AB. Leaflets several pairs. Flowers purple. Dorsal suture of pod 
not noticeably produced within. Preussii Proper. m 

Pods with stipe not longer than calyx. 109 Preussii. . 
Pods with stipe 2 cm. long. IIO ampullarius. 
Pods sessile. _ qe 111 limatus 

A2B. Leaves represented by a single sessile leaflet which is 
jointed to the stem, and cordate-oval-ovate, 2-6 cm. wide and 
3-7 cm. long. Pods conical-ovate, long-stipitate, capitate on 
peduncles shorter than the leaflet. 

Leaflet one, large, 112 asclepiadoides. 
2A. Pods somewhat but not conspicuously inflated, cartilaginous, 

filled with pulp when green, straight or only a little oblique, the 
ventral suture about straight, both sutures thickened and some- 
what intruded. Walls at least 2 mm, thick and fleshy when 
fresh. Flowers pearl-white, with snake-like or cabbage-!ike odor. 
reflexed, many, fully 2 cm. long. spicate. Wings narrow. Keel 
purple-tipped. Calyx mostly nearly as high as long, short-cylin- 
dric, truncate at base and attached on lower corner. Coarse and 
tufted plants 1-3 ft. high. Leaflets several pairs and large, 
leathery and flat. Pattersoni. , 

Leaflets linear-lanceolate. Stems 1-2 ft. high. II3 Pattersoni. 
Leaflets mostly diamond-shaped. Stems low. 114 sabulosus. 

109. Astragalus Preussii Gray Proc. Am. Acad. 6 222 (1864). Pods 
1.5-2 cm. long, from oval and nearly 1 cm. long, wide and high, to. 
narrowly oblong and 5 mm, high and wide, scarcely to much laterally 
flattened, when narrow then narrowed below, when large the pods are 
shortly flat-apiculate, when narrow the pods are triangular-acuminate, 
dorsal suture sometimes a trifle sulcate and produced as a narrow 
and very thin edge. Stipe of pod varies from a very thick stalk, hardly 
as long as wide, to slender and as long as the calyx. -The texture of 
the pod almost chartaceous to thick-coriaceous. Both sutures rather 
thick and raised externally but the ventral suture not produced within. 
The pods are straight or a little arched in the narrow forms and erect 
on a horizontal stipe. The tip of pod is either declined or ascending. 
Flowers pink-purple-tipped, about 2 cm. long, rarely 1.5 em. long and 
smaller, few, and racemose. The banner varies from a little longer than 
keel to 4-6 mm. longer, it is abruptly arched at end of calyx to 30° 
and then straight to tip, with sides thin and much reflexed in the 
middle giving it a triangular outline, with white spot beautifully striped 
or stipuled. Wings a little longer than keel, obliquely oblanceolate, 
with triangular and obtuse tip and ascending about 45 degrees much 
as in A. amphioxys. Calyx tube nearly 1 cm. long and 4 mm. wide, 
with deltoid and fleshy base, about equally inserted, cleft much deeper 
above. Calyx teeth deltoid and about one-fourth as long as tube in 
the type. Peduncles 1-1.5 dm. long and about as long ag leaves, the 
floral rachis nearly as long as the peduncle and few-flowered. Leaf- 
lets 5-7 pairs and, in the type, obcordate to oval-obovate and notched 
and rarely 1 cm. long, rather glaucous. Stems a foot or two high, 
flexuous, ascending, single or few from an erect root, growing in 
clay or poor sandy soil on benches near rocks. The var. laxiflorus Gray 
Proc. Am. Acad. 13 369 (1878) (var. laxispicatus Sheldon) hardly de- 
serves varietal rank. It has subulate calyx lobes 2-3 mm. long. The 

- 
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species grows from Moab Utah on thé Grand river, down the Colorado 
to Nevada and westward to Amargosa desert California and south- 
ward west of the Colorado river to the Mexican line. Most of the 
Utah forms have congested inflorescence and few flowers. ; 

Astragalus Preussii var. Eastwoodz Jones Cont. 6 368 (1894) as 
species. A, Preussii var. sulcatus Jones, Phaca Rydberg. Pods about 
oval, about 1.5 cm. long and 1 cm. high and wide, straight, abruptly 
rounded at both ends, very shortly-stipitate, shortly-apiculate-beaked, 
chartaceous, a little obcompressed, sulcate rather deeply ventrally, 
and variably sulcate dorsally. Flowers few and short-racemose, as 
in the type but banner often erect, and keel tip often erect and 4-5 mm. 
high and triangular. Calyx as in the type, but black-speckled. Ped- 
uncles shorter than the leaves. Leaves very narrow, very many, 1-1.5 

dm. long, strict with about 10 pairs of linear-lanceolate and very acute 
leaflets, 7-20 mm. long. Stems ceespitose, decumbent from a thick 
and woody root, rarely over 2 dm. long, rather slender and with short 

internodes. Growing on bare rocky ledges or outcrops in deserts, 
Lower Temperate life zone from Moab and Thompsons Springs 
and Green River Utah to Monticello. A. Preussii var. latus Jones (var. 
arctus Sheldon) is a similar form with stipe often nearly as long as 
calyx and pods not sulcate. Calyx 3 mm. wide and 1 cm. long, the 
teeth subulate and about one third as long. The leaflets generally 
elliptical and barely acute, often 7 mm. wide, but varying (as they do 
in the var. Eastwoodz) from linear to broadly elliptical even on the 
same plant, the earlier leaflets are broader and the late ones narrower, 
One would hardly be prepared for such extreme variations in leaflets in 
the same species, and in habit, but these are manifestly all forms of 
one species as is shown by similar variations in A. Pattersoni. as well 
as in this species. 

110. Astragalus ampullarius Watson Am. Nat. 7 4 (1873). Pods 
ascending, oval-ovate, about 2 cm. long and 1 cm. wide, about round 
in cross section, conical-beaked and straight, about as in A. ascle- 
piadoides, chartaceous, with filiform stipe about 2 em. long and 
three times as long as calyx. Flowers purple, the banner nearly 
2 cm. long and narrow, much longer than the very obtuse keel. 
Calyx tube campanulate-cylindric, 4-7 mm. long, a little gibbous, teeth 
minute. Spikes short, 2-3 cm. long, as long as the petioles, rather 
dense. Pedicels stout, 2 mm. long in fruit and about as long 
as the bracts. Leaflets 3-5 pairs, obovate to obcordate-spa- 

tulate, 1-1.5 cm. long, smooth above, 7 mm. long, 4 mm. wide. Sti- 
pules not connate, hyaline, 24 mm. long, broad. Stems short and 
and ascending, hardly six inches long. Pubescence short-strigose 
and appressed. Near Kanab, Utah. Mrs. Thompson. Not since 
seen. Lower Temperate life zone, 

111. Astragalus limatus Sheldon Minn. Bot. Stud. 9 126 (1894). 
Pods obliquely oval-oblong 2-2.5 cm. long and about 1 cm. high and 
8 mm. wide, sessile except for the pseudostipe made by drying of 
pulp, finely cross-ribbed with linear meshes, the ventral suture about 
straight or a little convex above and inclined to be shallow-sulcate, 
Pod abruptly rounded at both ends, shortly beaked or conical-apic- 
ulate (the beak nearly in line with the ventral suture), thin and soft 
when fresh. Flowers' as in A. Preussii, but short-spicate and many, 
banner oblong-elliptical, but larger and coarse, nearly 1.5 em. long, 
with sides so closely reflexed as to touch each other and making it 
seem linear, reflexed part 3 mm. wide on each side in the middle; 
groove deep and narrow, white and with deep-purple veins; white 
spot goes nearly to tip; blade: gently arched to erect from end of 
teeth: Wings broadly linear, purple, nearly straight, narrowed above 

the keel, the blade 1 em. long, 3 mm. wide in the middle and 2 mm. 
. "aet tip, obtuse and not notched, overlapping each other beyond keel 
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and 3 mm. longer, concave to it, flaring but not horizontal, 4 mm. shorter than banner. Keel almost exactly that of A. amphioxys, the long blade fully 7 mm. long and deep purple, gently arched to erect and very obtuse and rounded. Peduncles 1-2 dm. long, longer than the leaves, very stout and strict. Leaves 1-1.5 dm. long, with 5-8 pairs of elliptical and rounded to notched leaflets 1-2 cm. long. Stems strict, 2 ft. high, often 1 em thick, with large hyaline stipules. Though close to A. Preussii this can be readily separated by the strict coarse stems, spicate flowers, elliptical leaflets, and sessile pods. Sandy soil in washes and alkaline ground. From Canon Dia- blo Arizona on the Little Colorado westward to the Sierras and southward through the Mojave desert to Mexico, mostly tropical. The forms outside of the Mojave region are not typical but more like A. Preussii itself in the leaflets, or with smaller flowers. 
112. Astragalus asclepiadoides Jones Cont. 4 17 (1893). Jonesiel- la Rydberg. This is the most unique species in the genus. Pods 3-5 cm. long including the stipe and beak, the body nearly 1.5 em. wide and high and about 2-3 em. long, the conical beak 5-10 mm. long and straight, the stipe 1-1.5 cm. long and obconic at tip and nearly 1 mm. thick and straight. Body abruptly rounded to truncate below and ab- ruptly beaked, coriaceous, mostly purple-stippled, from almost exactly conical-ovate to obliquely oval-ovate, mostly a little suleate ventrally and both sutures a little intruded. Flowers greenish-white, rarely purple 

tipped, 2 cm. long, narrow, 5-10, about as in A. Preussii but narrower and lighter. Banner with sides reflexed about 2 mm. wide opposite 
keel only; groove U-shaped, nearly 2 mm. deep and 1 mm. wide, extending nearly to tip, waterlined. Wings oblong-linear, bright- 
pink-purple above 3 mm. longer then keel. about 2 mm. wide, close- pressed to keel about to tip then spreading and tips incurved and horizontal. blunt, nearly straight. Keel about 7 mm. long, the base a little convex and tip erect, triangular and abont 3 mm. high. Calyx 
tube about 8 mm. long, 3 mm. wide and tapering below and arched near the base, nearly equally inserted at the triangular-acute fleshy 
base, cleft much deeper above, black-speckled, teeth triangular and 
about 2 mm. long. Leaflet leathery, glaucous, strongly pinnate-veined, 
barely acute, appearing as if clasping but on a petiole about 2 mm. 
long which is flanked by the hyaline, deltoid to circular 5-7 mm. long 
stipules like wings. Stems stout, nearly erect, little branched, few 
from the tip of the rather fleshy and erect root. Internodes shorter 
than the lenflets which are overlapping and appressed. Common in 
the poorest adobe soil from the Uinta Mts. to the Henry Mts. and 
ronghout the Navajo Basin from Price to Grand Junction. Also on 
the clav bad lands at Gunnison Utah in Sevier Valley. This does not 
f" w where alkali stands but often there is alkali all round it in 
a white efflorescence, but it never grows in any but compact soil, 
and it grows where not even Sarcobatus will exist. 

113. Astragalus Pattersoni Gray in Brandegee’s Rep. S. W. Colo. 
285 (1876). Phecopsis Rydberg. A. diphysus var. albiflorus Gray, 
A. recedens Greene. This is also a very variable species, the pods 
in the type are about 2 cm. long. 8 mm. wide and 5 mm. high, straight, 
oblong, a little oblique. the ventral suture about straight and the flat- 
tish sııhulate beak 4-6 mm. long and nearly in line with it, pods round- 
ed at base, faintly cross-ribbed and low reticulated, with a tendency 
to be contracted in the middle, on very stout pedicels 2-3 mm. long, 
erect, inclined to be a little sulcate at both sutures, but the sutures 
rrised and thick externally. Leaves drying yellowish. Banner ob- long-ovate, about 1 cm. long, arched in gentle arc to erect beyond calyx, 
sides much reflexed and so seemingly very narrow. Wings about 1 mm. wide, 2-3 mm. longer than keel and about straight. Keel about. 4 mm. long and high, with abruptly erect tip triangular, with u 
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ed claw. Calyx tube about 5 mm. long and 4 mm. high, or a little 
longer and narrower, quite oblique at tip and base, the upper side 
arched and the lower straight, almost white, very thin, the subu- 
late teeth from a broad base about half as long as tube. Bracts 

triangular, hyaline, shorter than the rather slender pedicels which are 
2-4 mm. long. Spikes 1-3. dm. long. Peduncles often a foot long, 
in the middle axils, strict. Leaves about 2 dm. long, nearly sessile, 
ascending, with 10-12 pairs of linear-lanceolate leaflets about 2 cm. 
long, and placed on the upper side of the rachis. Stipules large, 
green, reflexed, about 1 cm. long, acuminate. This is the type but 
the leaflete vary to broadly elliptical and retuse and 1 cm. long. 
Stems from 1-3 ft. long, either strict or decumbent and branched 
below. From the Sevier valley Utah at Salina to Verde Arizona, 
throughout the Navajo Basin and over in the Rio Grande valley of 
New Mexico as far as Mesilla Park, extending a little into the Tropical, 

in poor clay soil Forms of this occur with a pseudostipe 2 mm. 

long caused by the drying of the pulp. 

Astragalus Pattersoni var. pralongus (Sheldon Minn, Bot. Stud. 
9 23 (1894) as species) Jones Cont. 10 65 (1902). A. procerus Gray, 
A, Rothrockii Sheldon. This is a form with oval pods plum-like and 
about 1.5 cm. long. Flowers stubby, with broad banner and wings sel- 
dom much longer than keel, with calyx teeth deltoid and 4 times shorter 
than the tube, with peduncles much shorter than the leaves and sub- 
terminal, and with oval to oval-ovate leaflets 1-2 cm. long and very 

glaucous. The extreme form seems very distinct but it intergrades 
in every particular. In the Virgin valley around alkaline seeps and 
westward to the Charleston Mts, Tropical. Forms intergrading 
variously are found all the way from the Staked Plains of Texas 
through the Rio Grande valley and the Little Colorado and the 
Navajo Basin, but true procerus seems to be found only in the restrict- 
ed area. A form referred to A. Rothrockii from Wooton is an in- 
tergrade. : 

114. Astragalus sabulosus Jones Cont. 2 239 (1891). Pods 3-5 
em. long and about 1.5 cm wide and high, oblong, straight, barely 
oblique, the stout triangular flattish beak straight, about 2-3 mm. long 
and a little above the middle of the end, the base shortly triangular. 
pod finely cross-lined and a little reticulated, reflexed and mostly 
pendent, ashy with minute hairs fixed by the base; surface uniform 
but little sulcate or grooved ventrally, dorsal suture not evidently 
or slightly intruded, neerly round in cross section, a little inflated 
and walls thinner than in Pattersoni. Flower 4-8 on a rachis hardly 
2 em. long, almost capitate, about 2.5 em. long. Banner elliptical, 
about 1.5cm.long. arched abruptly at end of teeth to 45°, with sides 
much reflexed, nearly 1 cm. longer than keel. Wings about 2 mm. 
longer than keel and much narrower. Keel nearly 1 em. long, straight, 
at tip abruptly erect or nearly so and 4-5 mm. high, the tip triangular 
but very obtuse and rounded, dark. Calyx tube 1 em. long, 6 mm. high, 
oblique at both ends, by being cleft deeper above and by the truncate 
base a little saccate above, inserted a trifle below the middle on a 
very stout hairy pedicel 2-3 mm. long, brownish-nigrescent with close 
pressed hairs. Calyx teeth deltoid about 2 mm. long. Hyaline bracts 
ovate and about 3 mm. long. Stipules deltoid to triangular, coarse, 
thick and spreading, about 5 mm. long. Peduncles very stout, about 
2 mm. thick, and 5 cm. long, shorter than the leaves, in the middle 
axils. Leaves in flowering time rarely 1 dm. long, later ones often 
a foot long, conspicuously petioled, the petiole much longer than rachis 
when leaflets are few, when with several pairs of leaflets it is often 
shorter than rachis. Leaflets on the upper side of the rachis, rarely 
single but mostly 1-3 pairs in the young leaves or 5-6 pairs in the 
late ones, about ovate-diamond-shaped or obovate or even lanceolate, 
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always apiculate and mostly acute, those of the lowest leaves often 
elliptical and 1 cm. long, the upper. and latest leaves having leaflets 
5 cm. long and 3 cm. wide, minutely ashy with the same peculiar ap- 
pressed pubescence. Stems rarely a foot long, ascending, very stout 

and with short internodes and many leaves, flexuous or zigzag, woody 
and from a thick woody root. On barren clay slopes on the Grand 
River near Cisco Utah and the La Sal Mts. Lower Temperate life 
zone. The flowers are the coarsest in the genus in America and the 
largest but not the longest. The outer stems often nearly flat on the 
ground, , ' 
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REVENTI-ARRECTI. 10. 

Pods with dorsal suture variously intruded but rarely 
touching the ventral, with texture cartilaginous and decidedly 
fleshy to simply chartaceous, somewhat inflated, about 
straight (arcuate in the A. vallaris section), rarely a little 
arcuate, with declined tip (except in A. accidens), stipitate, 
rarely nearly sessile, firmly attached to stipe and calyx and 
not separating from them, narrowly ovate to linear, or oval 
erect though the calyx is rarely reflexed, (a little reflexed in A. 
vallaris and accidens) mostly acute at both ends, nearly 
smooth when mature, 1-6 em. long, eross-ribbed or corrugated, 
suleate dorsally, opening first at tip along both sutures, with 
cross-section deltoid to triangular-cordate or nearly round, 
with ventral suture raised, thick or very thick, prominent, 
convex toward the tip of pod and mostly so at base, pod never 
sulcate ventrally except in A. vallaris and Bolanderi, 1-celled 
at tip and flat-beaked, racemose, (spicate in ‘A. Bolanderi). 
Flowers rather many, ascending, mostly white or purple- 
tipped, about 8-20 mm. long. * Calyx short-eylindrie or rarely 
campanulate, with teeth rarely half as long as tube, nigrescent, 
tube hyaline, inserted on the lower corner and with the upper 
corner rounded to it and convex and the lower side straight, 
the mouth oblique and eleft deeper above. Pedicels rather 
stout, as long or twice as long as the small and rather decid- 

uous bracts. Peduneles suleate, less pubescent than the 
leaves, strict, mostly long. Leaves long and narrow. Leaf- 
lets many, rather long-petiolulate, 1-2 em. long, the lower not 
opposite, gradually smaller toward the tip of the tapering 
rachis. Stipules mostly rather large, hyaline, not connate 
below (for the most part), often imbricated. Proper stems 
with few nodes except in the A. vallaris group, inclined to be 
short and erect, terminated by the mostly long peduncles 
(but peduneles axillary in the accidens and vallaris groups), 
nearly smooth, many in tufts from the rather woody root. Pu- 
bescence of flat and mostly wide hairs fixed by the base and 
at right angles to the junction and so closely appressed, 
rarely tangled and somewhat woolly, mostly sparse. 

KEY 

A. Pods sessile, or on a very thick pseudostipe made by the shrink- 
ing of the flesh when dry. appressed and erect, barely inflated, 
nearly 2 cm. long, 47 mm. wide, 45 mm. high, rather fleshy. car- 
tilaginous and wrinkled, splitting the calyx, shallow-sulcate or al- | most flat on the back (dorsal side), almost wholly 1-celled, the _ 

| . dorsal suture a mere ridge within or slightly raised, somewhat 
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2A. 

raised externally also. with tip not conspicuously declined. 
Flowers rather spicate, 1.5-2 cm. long, white or nearly so. Calyx 
cylindrical, 58 mm. long, nigrescent. Banner oblong ovate 
7-15 mm. long, arched rather abruptly beyond calyx tips 
to 45 to 90 degrees, much longer than keel. sides reflexed 2 mm. 
wide below. Wings about straight, 2 mm. wide, longer than keel. 
Fruiting peduncles nearly as thick as stems, coarsely sulcate. 
Leaves narrow, with petiole shorter than rachis. Leaflets el- 
liptical to linear. not over 2.5 cm. long, separated about half their 
length. Stems coarsely sulcate, bent at the nodes which are few 
and mostly congested near the root except in A. adanus. densely 
tufted and sparsely pubescent except when young, the whole 1-2 
ft. high. Stipules hyaline, inclined to be connate below, broad 
and rather short. Reventi. 

Proper stems almost none. 115 reventus. 
Stems 1-2 ft. high. 116 adanus. 

Pods stipitate. coriaceous to papery, evidently inflated, finely 
cross-ribbed. Plants with conspicuous stems except in forms of 
A. arrectus. Flowers racemose, rather ascending. Leaflets 5-10 - 
Pairs. , 

2AB. Pods coriaceous to papery. nearly linear to oblong, 2-3 cm. - 
long, including stipe, with triangular-cordate cross section, ab- 
ruptly contracted at tip into the flat beak which is nearly in 
line with the dorsal suture, nearly straight and erect, the calyx 
often recurved. Flowers 1-1.5 cm. long. Arrecti. 

Stems slender, with several nodes. ; I17 arrectus. 
2A2B. Pods smooth, cartilaginous to coriaceous, 2-7 cm. long, al- 

most 2-celled, conspicuously sulcate at both sutures, much ob- 
compressed and arcuate, long-stipitate on a recurved pedicel 
and with tips erect, and long-acuminate-triangular, on axillary 
peduncles about 1 dm. long, shorter than the leaves, few, rather 
capitate in flower. Leaves about 1 dm. long, almost sessile. 
with about 10 pairs of broadly to narrowly elliptical leaflets 
1-2 cm. long and rounded to retuse and nearly contiguous. Stems 
weakly ascending, 1-2 ft. long, with rather many nodes and 
slender internodes, tufted from rather woody roots. Flowers 
probably white. about 2 cm. long. Calyx cylindrical. 5-7 mm. 
long, the teeth shorter than the tube, on short and stout pedicels. * 
Stems decumbent, slender, 1-2 ft. high, from the woody crown. 
Vallares. 

Flowers 2 cm. long. Pods 2 cm. long or more. 
Stems coarse and low, with few nodes. Pods 2 cm. long. 118 Cimze. 
Stems slender, with many nodes. Pods 4-5 cm. long. tro vallaris. ̀  

Flowers and pods 1 cm. long. 120 Bolanderi. 
2A3B. Pods wholly 2-celled by sutures being united and forming a 

double nartition which splits through when old forming two se- 
parate cells, but a plum like fleshy fruit when ripe, which is 
generally sulcate at one or both sutures, on slender stipes at 
least as long as the calyx. oblique but little if at all arcuate, ab- 
ruptly rounded at tin, with very short and stout not flat up- 
curved beak inserted above the middle of the end, laterally com- 
pressed when dry, reflexed or indifferently spreading, ventral 
suture rather prominent, stipes about 7 mm. long. Flowers 
white, about 1.5 cm. long, rather narrow, widely spreading or re- 
flexed when old. Banner ascending in gentle arc to 45 degrees 
beyond calyx tips, oblong-oval. Wings straight, about 3 mm: 
longer than keel, 2 mm. wide. Keel straight, with tip abruptly 
bent to erect, about 3 mm. long and high, often dark-tipped or 
not. Calyx nearly equaled by the teeth which are subulate, 
Tube campanulate to cylindric. Bracts about 2 mm. long, subu- 
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late, hyaline, as long as the pedicels. Peduncles barely as long 
as leaves, sulcate and slender. Leaves many and narrow, about 
1 dm. long. Leaflets nearly contiguous, flat, thin, 6-15 pairs, 
cuneate at base, long-petiolulate, broadly to narrowly elliptical, 
1-2 cm. long, rounded, sparsely and softly hairy. Stems very 
slender, sulcate, with rather long internodes, weakly ascending, 
2-3 ft. long, smooth. Pubescence fine, lax and soft, kinky, at- 

_ tached by the enlarged base. Plants of moist and sweet forests 
of the Siskiyou region of northern California and adjacent Ore- 
gon. Middle Temperate life zone. Pruniformes. 

Pods plum-shaped, on a slender stipe. 121 accidens. 

115. Astragalus reventus Gray Proc. Am. Acad, 15 46 (1879) A. 
reventus var. Canbyi Jones. Phaca reventa (Gray) Piper. Pods i.»2 
cm. long. oblong-ovate to lanceolate, about 5 cm. wide and 4 mm. high, 
fleshy and with woody inner walls, the sutures very prominent and 
raised, barely sulcate and with nearly round cross section and dorsal 
suture a mere ridge within, shortly acuminate into flattish beak 2-4 mm. 
long. Flowers soon reflexed, white. Banner deeply notched, about 
1.5 cm. long. Wings lanceolate, about 4 mm. longer than keel and as 
much shorter than banner or less, rounded. Keel straight, tip ab- 
ruptly erect, triangular and acutish, 3 mm. high. Calyx tube convex 
on the upper side, teeth usually filiform, from half to nearly as long 
as tube. Pedicels shorter than bracts, stout, about 2 mm. long, erect. 
Bracts lanceolate, hyaline. Peduncles coarse, nearly a foot long and 
subscapose, floral spikes mostly short-oblong and many flowered. 
Leaves 1-2 dm. long, with 10-20 pairs of elliptical leaflets hardly 2 cm. 
long which are rounded, thin, and nearly smooth above, folded when 
young and seemingly linear, ashy, short-cuneate at the long petiolu- 
late base. Mature stems with 1-2 internodes 2-6 cm. long, from woody 
root. Pubescence minute. Stony hills of the Blue Mountains Oregon to 
Yakima valley and the Palouse, Washington. Middle Temperate life 
zone, 

Astragalus reventus var. conjunctus (Watson) Jones Cont. 10 61 
(1902) A. conjunctus Watson Proc. Am. Acad. 18 371 (1882). A. 
conjunctus var. Hoodianus (Howell) Jones, and var. oxtropidoides 
Jones. Phaca conjuncta (Watson) Piper. This differs from the type 
in having the flowers rather racemose, the calyx lobes rarely over 
one third the tube, the pod being distinctly inflated and 2-3 cm. long, 
with the dorsal suture a little intruded, and the walls coriaceous. and 
in the linear leaflets. The var. Hoodianus is intermediate with a 
cartilaginous pod and elliptical leaflets. All sorts of intergrades oc- 
cur. Throughout the Columbia Basin. Middle and upper part of lower 
Temperate life zone in rocky open places. The flowers are often tinged 
with purple. i j 

116. Astragalus adanus Nelson Bot. Gaz. 53 222 (1912). Pods nearly 
oval, about 1 cm. long, 5-7 mm. wide and 3 mm. high, shallow-sulcate 
ventrally, flattish dorsally and obcompressed, very abruptly acute 
by a deltoid and flattish beak which is in line with the ventral suture 
and is long-subulate pointed, pod thin-cartilaginous, the wall when 
fresh about 1 mm. thíck, finely cross-ribbed, the shape nearly that of 
A. gracilis, dorsal suture merely raised within, a little inflated. Flowers 
not known. Peduncles subterminal, shorter than the leaves. Leaves 

` 1-2 dm. long, with 7-15 pairs of elliptical rounded leaflets hardly 1 cm. 
long. Stems a foot or two high, with 3-4 internodes 5-7 cm. long. 
"Whole plant.nearly smooth. Steep north hillsides at Boise Idaho, 

_ McBride. On the edge of the Lower Temperate life zone. This was 
hoa inter, a near relative of A. nudus but its affinities are all with 
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117. Astragalus arrectus Gray Proc. Am, Acad. 8 289 (1870) A. 
leucophyllus Hooker, atropubescens C. and F., A. Palousensis Piper, 
A. Cusickii Rydberg not Gray, A. Malheurensis Heller, Phaca Piper. 
This is a very variable species and the type will be described first. 
Pods nearly linear, appressed, about 2 cm. long and 3 mm. wide, cor- 

iaceous, smooth, acute at both ends, the ventral suture straight or a 

little concave in the míddle but much humped at the end, raised as 

à heavy line throughout, dorsal suture variously intruded as a thin 

partition, and pod deeply sulcate. Stipe hardly as long as calyx 

and straight. Flowers white, or ochroleucous, about 1.5 cm. long. 

Banner fleshy at base and very stubby, oval, the erect part a mere 

margin about 1-2 mm. wide, about as long as keel and decidely shorter 

than the wings. Wings rather broadly oblong, notched, straight, 2-4 

mm. longer than keel, about 2 mm. wide. Keel about half a circle 3 

mm. high and long, the tip acute and a little more than erect, not 

colored. All the petals with exserted claws. Calyx campanulate and 

narrower below, rather obliquely inserted on a stout and very short 

pedicel, oblique at mouth and deeper cleft above, nigrescent (especial- 

ly on the teeth) with appressed short hairs, teeth nearly deltoid 

and nearly half as long as tube. Bracts minute, longer than the 

pedicels, triangular-ovate. Peduncles about a foot long, strict, the 

floral rachis in fruit 1-2 dm. long, almost as stout as stems. Leaves 

1-2 dm. long, the upper nearly sessile, with 6-15 pairs of nearly linear 

to broadly elliptical, retuse leaflets cuneate below, which are ashy 

helow with short and tangled hairs and rarely 2 cm. long. The young 

leaflets are mostly linear and dark, the mature leaflets are often 

ovate-elliptical and green, especially on the upper leaves which are 

the largest. Stems often a foot high and with several slender inter- 

nodes, from woody roots. This is exactly A. Palousensis Piper. It is 

common in the Columbia Basin, Middle Temperate life zone on 

prairies. A. atropubescens C, and F. nearly smooth forms with 

zigzag stems, oblong leaflets, leaves often a foot long, pedicels longer 

than the bracts and with the calyx horizontal, and a curved stipe a 

little longer than calyx bringing the erect pod within half its length 

of the rachis, the banner is produced and triangular-ovate, erect and 

2-4 mm. longer than the keel. This form abounds on the beadwaters 

of the Missoula in Deer Lodge valley and vicinity. A. Cusickii Ryd- 

berg A. Malheurensis Heller is near the var. Kelseyi but with linear 

leaflets and its long stipe. This abounds in the Snake River valley from 

Glenns Ferry west, though most of the forms are referable to the 

variety. 

Astragalus arrectus var. Leibergi Jones Cont. 7 663 (1895) as 

species, and 10 68 (1902). Phaca arrecta var. Leibergi (Jones) Piper. 

This is a form with narrowly linear to almost filiform ashy leaflets, 

scapcse peduncles a foot long and with rachis a half more, with 

tvpical pods, and with leaves nearly a foot long all clustered at the 

root which is a mass of knotty crowns. This is a striking form but 

not a good species, Egbert Spring’s Douglas Co. Wash. Leiberg. 

Astragalus arrectus var. Kelseyi (Rydberg Fl. Mont. 241 1900 as 

species) A. eremiticus var., Spencianus ‘ones A. Boiseanus Nelson. 

This has nearly straight stems a foot or two long, leaflets ovate-oblong 

to oblong, rather glaucous, about 10 pairs, stem leaves with very short 

long as body hich 23 em. long. This is the common form on the dry = 
juniper benches of Nevada from Battle Mountain to the 

Utah line and Se; 



162 Reventi-Arrecti, 

over on the Snake river valley where it grows in sagebrush plains. 
Lower Temperate life zone. The pod is often mottled or reddish. 
‘The leaflets are sometimes 3 em. long but with the’ ovate or lanceolate 
base and oblong outline above and mostly notched. Whole plant 
nearly smooth. It is not likely that it extends south of Osceola Nevada 
nor is it known at all in Utah: 

Astragalus arrectus var. eremiticus (Sheldon) Jones Cont. 7 665 
(1895). A. eremiticus Sheldon Minn. Bot, Stud. 9 161 (1894). This is 
the form the species assumes in the hot regions adjoining the Tropical 
life zone at the south, Pods about 1.5 cm. long, oval-oblong, to 
oblong, chartaceous, conspicuously inflated, on a tapering stipe about 
as long as body and erect or nearly as in the preceding variety, the 
dorsal suture a little intruded. Calyx cylindrical and as in the last 
variety. Flowers in long racemes and about 1.5 cm. long, white, ochro- 
leucous or purple, the banner not fleshy, oval-ovate, with sides much 
reflexed throughout and seemingly triangular, claws little exserted, 
Wings truncate to notched and broad as in the type, the tips always 
white or yellowish when flowers are purple, keel a little longer than 
high and with rounded tip and purple-tipped. Pedicels longer than 
the bracts, in fruit 2-4 mm. long as in the var. above. Peduncles 1-3 
dm. long, mostly longer than the leaves, slender but stout for the 
Plant. Leaves a foot or less long, the upper nearly sessile, with 
about 10 pairs of elliptical-lanceolate leaflets which are glaucous, con- 
Spicuously petiolulate, distant and 1-2 cm. long and rounded, rarely 
notched, thin. Stipules large, broad, green-striped. Stems often a foot 
Jong, zigzag, slender, from a woody and branched base. Common from 
the Beaverdam Mountains near St. George Utah to Chloride Arizona in 
the Lower Temperate life zone on the edge of the Tropical on gravelly 
mesas and among rocks. A form of this at Chloride has oval pods 
on a stipe hardly longer than the calyx, rudimentary calyx lobes and 
purple flowers with conspicuous white or yellowish wings, and nearly 
oval and half shorter leaflets. 

Astragalus arrectus var. remotus n. var. This is a striking form 
with the racemose flowers and fruit rather closely appressed. Pods 
narrowly oblong to linear, about 1.5 cm long and 3-4 mm. wide, abruptly 
apiculate at tip, purple-nerved, thin, triangular-acute at base, on a stipe 
barely as long as the calyx, with cross-section reniform-triquetrous. 
The pods have the dorsal suture produced almost to the ventral as à 
hyaline partition and are chartaceous, but little inflated and smooth 
as in the other forms, the ventral suture is a broad and purple stripe 
externally. Calyx oblong-campanulate, laterally flattened, 2 mm. high, 
1 mm. wide, nigrescent, deeper cleft above with broad sinuses, about 
3 mm. long-and much as in the type species. The calyx teeth are va- 
riable but about half as long as tube, triangular and green. Pedicels 
as in the variety eremiticus but 8-9 mm. long, the deltoid-ovate ban- 
ner about 7-8 mm. long and abruptly arched to 45 degrees just beyond 
calyx tips, and thin. Groove in banner shallow, less than a half 
circle, 2 mm. wide and faintly veined, stopping 2 mm. from tip of ban- 
ner. Wings flat to keel, oblong-ovate, rounded, entire, concave, the 
right hand one flaring, both arched to 45 degrees, 2 mm. wide at tip, 
longer than keel, obtuse to erose, often speckled. Keel very obtuse, 
with straight base, tip erect and purple. Bracts conspicuous but 
small, about as long as flowering pedicels which are short. Peduncles 
wiry, 1-2 dm. long and strict, a little longer than the rachis. Leaves 
rarely 1 dm. long, all petioled, ashy, with 6-8 pairs of small leaflets 
5-15 mm. long, which are mostly folded and seem linear but are 
narrowly to broadly elliptical, thick and obtuse and distant. Stems in 
dense tufts, slender, with 2-3 long internodes 5-7 cm. long and nm : 

| from woody base. Growing among rocks at Good Springs on 
: western _ of Nevada on the lower edge of the kerso NIMM Eo 
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Ufe zone. This is the extreme variation of the species caused by aridity 
and hot climate. But all these forms intergrade from one to the other 
as you go south. 

_ Astragalus arrectus var. scaphoides Jones Cont. 7 664 (1895). A. 
scaphoides Jones A. scophioides Rydberg. This is a form with the coria- 
ceous pods truncate below, oblong, about 2 cm. long and 1 cm. wide and 
3 mm. high, much obcompressed and rather sulcate at both sutures, 
the dorsal suture intruded nearly to the ventral as a thick partition. 
stipe stout and about half as long as pod. Calyx tube short-cylindrical, 
about 4 mm. long and the teeth a fourth as long. Peduncles about a 
foot long and racemosely flowered. Leaves about 1.5 dm. long. Leaf- 
lets about 10 pairs, elliptical, smooth above. Stems very coarse 
and stiff, about 2 ft. high. Clark’s Canon, Beaver Head Co. Montana. 
Middle Temperate life zone. This is known only from one specimen 
and may be only a robust form of the var. Kelseyi. Forms from 
Weiser Idaho connect this with the type. 

118. Astragalus Cimz N. Sp. Low and rather coarse. The proper 
stems rarely 1 dm. long, with short internodes, large and hyaline sti- 

puies and long lanceolate bracts and few flowers in a head and short- 

ly racemose pods in fruit and on peduncles shorter than the leaves. 
Tufted stems from a woody root and zigzag and decumbent. Leaves 
almost sessile, about 1 dm. long, of about 10 pairs of oval-obovate and 

slender-petiolulate leaflets, 1 cm, long which are rounded or retuse, and 

smooth and flat and leathery. Flowers not seen but evidently large 
and ascending. Pods very fleshy, probably 2 mm. thick when fresh, fine 
ly cross-veined and wrinkled, much arcuate and with deflexed tip, stout 

and triangular with ventral suture concave except at the very convex 

tip, much laterally flattened and broadly sulcate at both sutures and 

with rounded sides, about 2 cm. long. 1 cm. wide and 5 mm. thick, the 

body often arched in a half circle and set at right angles to the stout 

stipe which is 1 em. long, narrowly oblong to ovate, splitting through 

the ventral suture to stipe, the dorsal opening at tip and to the middle 

at least, somewhat inflated but apparently full of pulp. Both sutures 

intruded and the dorsal nearly to the other in the middle of the pod 

but not at all at the ends. The ventral suture very thick and somewhat 

raised when dry, the dorsal thin and raised. Cross section oblong. Col- 

lected by Mrs. Brandegee at Cima on the edge of Nevada near the 

Charleston Mts. 1915. ‘This reminds one of a Bolanderi, 

119 Astragalus vallaris Jones Cont. 10 59 1902) Pods with body 
4-5 cm. long, 1 cm. wide, and 5 mm. high, either abruptly acuminate or 

truncate at base, finely reticulated and cross-nerved, arched to about a 

third circle, oblong-ovate, with cartilaginous walls about 2 mm. thick 
when fresh, with stipe 2 cm. long, the base of pod ending in a very 

thick obconic beak-like straight stipe taperiug into the calyx which be- - 
ing a little reflexed brings the body of the pod about horizontal and 
the tip nearly erect, general outline of pod lanceolate-oblong with tip 
flattened and 2-3 times as long as wide and only slightly declined. 

Flowers white, about 2cm.long. Banner gently arched to 45 degrees 
2 mm. beyond the calyx tips, lanceolate, with sides reflexed 1 mm. wide 

above the middle and making the blade seem very narrow above. The 

wings are linear, 2 mm. wide, fully 2 mm. longer than keel, narrowed 
at tip, a little ascending. Keel gently rounded from the base to the 

erect tip which is blunt, 7 mm. long, purple, about as in A. amphioxys. - 

Calyx about 5 mm. long, obliquely inserted, with subulate teeth about 

as long as tube. Fruiting pedicels very stout, about 3 mm. long, as- 
cending. Peduncles in the lower axils only, asin A. crassicarpus, slen- 

der, hardly 1 dm. long, with the few pods short-spicate on a rachis 
hardly half the peduncle. Bractsand stipules small and acuminate. | 

Leaflets with a shortly-cuneate base, contiguous, at least a third as 
wide as long, with the proper petiole hardly half as long as the adjoin- - 

ing leaflet, and the leaf rachis tapering, green-striped and widely | 
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‘spreading, leaflets thin and inclined to be notched at the end, bright- 
green and apparently smooth, under a lens the young parts are sparse- 

ly ciliate or appressed-hairy. Internodes very many, with the upper 
ones often as short as the leaflets, and so the leaves are congested a- 

bove. Whole plant nearly smooth except the nigrescent calyx. Found 

in Snake River canon near Ballard’s Landing and on Pine Cr,, and on 
the grade below Cuprum, Idaho, on rocky slopes, Middle Temperate 
life zone. First collected by Cusick in 1898, then by myself (pods on- 

ly) in 1899, This species reminds one, as to habit, of A. crassicarpus, 
accidens, and Beckwithii, but its relationship is here, and accidens, 
though less related, can hardly be placed elsewhere. 

120 Astragalus Bolanderi Gray Proc. Am. Acad. 7 337 (1868) A. 
supervacaneus Greene. Pods with body about 1 cm. long (the slender 
stipe 4 mm. long), about 5-7 mm. wide and 5 mm. high, thin-coriaceous 
to almost chartaceous, oblong-lanceolate, evidently inflated, cordate 
at base, shortly triangular-acute at the flat tip (which is as high as long 
aud evidently declined only when young), indistinctly cross-nerved and 
but little reticulated, arched to a half circle or more and inserted at 
right angles to the stipe: partition intruded to the ventral suture from 

base to middle of pod: cross-section about ©-shaped. Flowers white 

or cream-colored, with rather short claws, about 1 cm. long, ascending 
and almost capitate, rather few, sometimes tinged with purple. Ban- 
ner ovate, gently arched to nearly erect about 2 mm. beyond calyx tips, 

4-6 mm. long, inclined to be stubby and short, 2-4 mm. longer than the 
keel, with sides reflexed about 1 mm. wide below. Wings nearly lin- 
ear, straight, fully 2 mm. longer than keel. Keel straight, about 4 min 
long, with erect tip which is abruptly arched, 3 mm. high, triangular, 
and slightly if at all colored, long-clawed. Calyx ashy, about 5 mm, 
long, cylindrical but a little narrower below, rounded at base and some- 
what obliquely inserted, straight, with slender and subulate teeth une- 
qual and a little shorter than the tube. Peduncles in the upper axils 
only. Pedicels as long as the ovate bracts. Leaves about 1 dm. long, 
ascending. Leaflets distant, linear-lanceolate, ashy with fine, crisped 
and woolly appressed hairs. ' Internodes 4-5, 2-5 cm. long, not shorter 
above. It grows in poor, gravelly and rocky soil, in the higher Sierras 
from King’s River north nearly to Shasta in the Upper Temperate life 
zone. 

121 Astragalus accidens Watson Proe. Am. Acad. 22 471 (1887). 
Pods half-oval to almost lunate, also half-oval to half-round longitudin- 
ally, and broadly elliptical in cross-section, shortly-acute at both ends, 
little pulpy, a trifle inflated, nearly smooth but ovary white-pubescent, 
sometimes sulcate dorsally, finely reticulated, 7-12 mm. long, 5-7 mm, 
high, mostly horizontal: cross-section ovate to elliptical but sometimes 
nearly round: ouly the ventral suture raised and thick externally and 
straight to concave. Flowers reflexed. Banner narrow, erect, 1-15 
em. Jong, ascending beyond calyx tips to 45 degrees, with sides re- 
flexed. Wings oblong, 3 mm. longer than keel, 1 mm. wide. Calyx 
reflexed, campanulate, 7 mm. long, Bracts 1 mm. long, equal to the 
pedicels. Peduncles 1-1.5 dm. long. Racemes short. Leaf rachis 8-15 
cm. long. Leaflets 10-15 pairs, truncate to retuse, 1-1.8 cm. long, ap- 
pressed-pubescent below and glabrous above. Plants sparingly pubes- 
cent except the ashy pods. This grows in open woods, Oregon. Cow 
Creek, Howell. Glendale, Jones. 

Astragalus accidens var Hendersoni (Watson Proc. Am. Acad. 22 
471 1887 as species). A. Watsoni and Pacificus Sheldon. A. cymato- 
des Greene. A. pruniformis Jones. Pods smooth, obtuse at both 
ends, very fleshy, a trifle oblique, 8-23 mm. long, 7 mm. wide. 9 mm. 
high, rather deeply reticulated when dry, indifferently spreading to re- 
flexed, not inflated, from nearly oval to oblong-oval, apiculate, with 
both sutures raised, the ventral nearly 1 mm, thick and the dorsal thin. 

iS Flowers with the oval banner 6 mm. longer than keel and sides reflex- 
: ed 3 mm. wide below, Wings nearly oblong. Calyx tubular-campan- 



Reventi-Arrecti, 165 

ulate, nigrescent, 7-9 mm. long, with narrow teeth as long as tube. 
Bracts. triangular, longer than the flowering pedicels and as long as 
the fruiting ones and 2-3 mm. long. Pedicels stout. Peduncles 9-15 
cn. long in fruit, longer than the leaves, few-flowered, flowering on 
the upper third. Leaves 7-10 cm. long. Leaflets 6-14 pairs, usually 10, 
1.5-2.3 dm. long, 5 mm. wide, rounded to obtuse, narrowly cuneate-ob- 
long. Stipules lanceolate, 2-7 mm. long, green. Internodes 2.5-6 cm. 
long. Stems numerous, erect to ascending, 1-2 ft. high. Root woody 
ond stout. Pubescence softly and sparsely appressed woolly-villous. 
[his grows in identically the same locations as the type and differs 
only in the cuneate leaflets and thicker pods. The general shape of 
the pods is the same as A. macrocarpus of the Old World. 
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11 ULIGINOSL 

Pods fleshy when green and cartilaginous when dry, barely 
or nearly 2-celled by the intrusion of the dorsal suture as a thin 
partition (except at the tip where it is 1-celled), sessile, cross- 
ribbed, oval to narrowly oblong, rounded at base, sulcate dorsally, 
with ventral suture thick and raised externally and convex} when 
pod is straight (except perhaps in A. terminalis), with cross-sec- 
tion round to reniform, with declined tip not jevidently flattened 
and forming either an abrupt point or a strong subulate beak and 

. the pod being abruptly pointed, 1.5 to 2 em. long, with the hard 
walls barely 1 mm. thick when green. Flowers greenish-white 
{purplish in A. terminalis), stubby, about 1 cm, long, spicate, re- 
flexed (but pods not). . Calyx short-cylindric, with teeth not half 
the tube. Bracts and stipules triangular-acuminate and mostly 
rather long. Leaflets many pairs, hardly contiguous. Upper 
petioles rarely twice as long as the lowest leaflet, the lower peti- 
oles sometimes 2-3 times us long. Pubescence rather scanty and 
closely appressed, of flat and broad hairs fixed near the middle. 
Stems slender, 1-5 ft. high, erect or nearly so, simple or slightly 
branched, few, perennial, Plants of the Middle Temperate life 
zone, rarely extending a little into the Lower Temperate, grow- 
ing in moist meadows or along streams in poor soil in valleys, also 
on edges of copses, in open woods and on prairies. 

KEY 

A Pods not evidently inflated, narrowly oblong, triangular-beaked, 
a little arcuate, racemose, rather tew, 1.2-2 cm. long, 4-5 mm. wide or 
high, with cross-section cordate to reniform. Flowers not in[dense- 
spikes. Piants with few internodes, the stems not over a foot long. 
Leaflets 5-8 pairs, about 1 cm. long. 

Pods appressed-erect. 122 terminalis 
Pods horizontally spreading. 123 Oreganus 

2A Pods variously inflated, oval to oblong, conical-beaked, many, 
densely spicate, rarely loose below, closely appressed, with nearly 
round cross-section. Flowers greenish-white, nearly sessile in dense 
spikes. Tall plants, with many large and broad leaflets. - 

Pods with thick walls and little inflated. 124 Canadensis 
Pods with thin walls and much inflated. 125 neglectıs 
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122 Astragalus terminalis Watson Proc. Am. Acad. 17 370 (1882). 
Pods erect and appressed. about 4 mm. wide and 3 mm. high, some- 
what aıched, broadly sulcate and with septum partly intruded; tip de- 
clined a little but nearly in line with the ventral suture, about deltoid, 
flattened, ending abruptly in-a subulate long mucro. Flowers purple 
and about 1.2 to 1.5 cm. long, nearly sessile but rather slender-pedi- 
celed in fruit. Banner oblong, arched to erect beyond calyx tips, with 
with sides reflexed 1 mm. wide in the middle, and about 7-8 mm. long. 
Wings oblong, 2-3 mm. longer than keel. Keel arched a little, short, 
purple, sharply rounded toa little more than erect, the erect part about 
as long as base and 3 mm. high. Calyx about 3 mm. long, the nigres- 
cent teeth very short and wide. Fruiting pedicels 3-4 min. long. The 
bracts ovate to subulate, hyaline, 1-2 mm. long. Pedunclles subter- 
minal and about as long as stems, strict, 1-2 dm. long, the floral rachis 
half as long. Leaves 5-15 cm. long, but root leaves shorter, with ob- 
ovate folded leaflets, and petiole nearly half the whole, Upper leaves 
with shorter petiole, the leaflets linear-oblong to oblong-ovate and 
-12mm. long. Leaflets 5-10 pairs, obtuse to retuse. distant, short- 

petiolulate, ashy below, rather thick. Stipules small, triangular and 
wide, about 4mm. long, Stems tufted, spreading, rather zigzag, a 
foot long or less, slender, with the two upper internodes 2-5 cm. long, 
the rest short, from a woody root. Headwaters of the Snake river in 
the vicinity of St. Anthony and Spencer Idahoto Yellowstone Park 
and over on the headwaters of the Gallatin river on sagebrush plains. 
It has the general appearance of the broad-leaved form of A. arrectus 
but the pod is strictly sessile and thicker walled, while the peculiar 
pubescence puts it in this group. Middle Temperate life zone. 

Astragalus terminalis var. reventoides (Jones Cont. 7 661 1895 as 
sqecies). Flowers ochroleucous. Pods about 12 mm. long, almost 
truncate at both ends, about 6 mm. wide and4 mm. high, with parti- 
tion intruded one third the way across. Leaflets oval to elliptical and 
hoary, inclined to be notched, otherwise as in the type. On the head- 
waters of the Gallatin river Montana on sagebrush plains. Lima and 
Grasshopper Creek. A poor variety. 

123 Astragalus Oreganus Nutt. in T. & G. Fl. 1335 (1838) A. 
ventorum Gray. Pods horizontal, lanceolate-oblong, with triangular 
beak which is decidedly declined and flattish. Flowers ochroleucous. 
Banner ovate, a little longer than wings. Wings 2 mm. longer than 
keel, and 2 mm. wide. Keel straight and with tip rounded and erect. 
Calyx inserted on the lower corner, a little wider below: tube about 5 
mm. long; teeth subulate and about 2 mm. long. Pedicels very short, 
bracts longer than pedicels. Peduncles shorter than the leaves, sub- 
terminal. about 7 cm. long. Leaves 7-12 cm. long, of 6-8 pairs of oval 
to obcordate leaflets which are thick, hoary on both sides and less than 
2.5cm.long. Stipules large. Stem hardly half a foot long, simple, 
erect, zigzag slender and from slender underground rootstocks, with 
few internodes which are rarely 2.5 cm. long. Pubescence ashy and ra- 
ther long. In the upper Snake river valley [daho and Wind river re- 
gion Wyoming on sagebrush plains. These two species are but little 
known and may not be distinct. 

Astragalus Canadensis Tourn in L. 757. (I take up this name in 
preference to Carolinianus which has only priority by position, and 
shonld not displace Tournefort's name on a technicality, in addition 
the latter is only a local variation of the other widespread species). 
Pods oblong, about 1.5 cm. long, little inflated, about 5 mm. wide and 
high, a little obcompressed, rarely noticeably sulcate, densely ap- 
pressed-spicate, smooth, with short mucro. Flowers yellowish- or 
greenish-white, very many, densely spicate, nearly sessile. Banner rather fleshy, arched far back, seemingly triangular because of the sides reflexed most at tip, nearly round, 5-8 mm. long. The groove | 
V-shaped except at base. Wings linear, slightly wider at the blunt — 
tip, ascending, about 2 mm. wide and 2 mm. longer than keel. Keel — 

ES 
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Keel about as long as high, 3-4 mm. high, almost a half circle in out- 
line, rounded at tip, often appearing to surpass the banner when it is 
much reflexed. Calyx hyaline, laterally flattened, somewhat gibbous, 
rather hairy, deeper cleft above, about 7 mm. long and 2-3 mm, high, 

. inclined to be a little declined; teeth triangular to subulate, half to a 
third the tube. Pedicels almost none in the type. Bracts often as 
long as calyx tube, thin. Peduncles stout and strict, variable but a- 
boutaslongas the leaves, the spike 5-15 cm. long. Leaves often 
nearly a foot long, widely spreading, the middle ones the largest. The 
.eaflets 10-14 pairs, smooth above, elliptical to lanceolate. not over 4 
cm. long, very variable, obtuse, flat, thin, with cuneate base, the upper 
pairs smaller. Stipules papery, la.ge, inclined to be connate. Stems 
‚stout, 2-5 feet high, strict, somewhat branched above, with internodes 
rarely over 7 cm. long. Pubescénce ashy, on the upper side of leaves. 
Common throughout the region east of the Plains to the Atlantic and southward at least to Missouri arid Texas, northward to Hudson's Bay 
and the Saskatchewan. Occasional forms nearly typical are found through Montara to the Pacific, but replaced westward mostly by the 
variety Mortoni. 

Astragalus Canadensis var. Mortoni (Nutt.) Watson King’s Rep. €8 (1871). A. Mortoni Nutt. Jour. Phil. Acad. 7 19 (1834). A. tristis 
and spicatus Nutt. This is the western form of the species. Pods 
narrowly oblong, 7-12 mm. long, mostly densely spicate, not so clo:e- 
ly appressed, ralher deeply sulcate, móstly a little arched. Banner 
ovate. Keel purple-tipped. Calyx truncate at base and inserted oti the corner.. Bracts from ovate to subulate and 2-12 mm. long. Pe- duncles sometimes a foot long. Leaves rarely 1.5 dm. long. Leaflets 
inclined to be oblong, mostly 6-8 pairs, I-3 em. long. Stems rather 
decumbent below, frequently hardly a foot long. Some northern 
forms have the pods of A. terminalis. Common from New Mexico 
northward and northwestward to the Saskatchewan and California. 
Occasionally this has the pods of the next variety. It varies directly 
at all point into the type species. 

Astragalus Canadensis var. Carolinianus (L.) Jones Cont. 7 647 (1895)... A. Carolinianus L. 757. This has open spikes of white flow- ers which are not thick and fleshy. Pods oblong to oval, decidedly 
inflated, about 1 em. long and apiculate. Leaflets large, elliptical- 
lanceolate and long-petiolulate. Stems slender, flexuous, erect, tall. 
Whole plant nearly smooth. This is the more common form of the southeastern states and northward to the Ohio river, though forms a- 
bout the same rarely occur as far as Minnesota. _ De 
` 125 Astragalus neglectus (T. & G.) Sheldon Minn. Bot. Stud. 9 - 59 (1894)... Phaca neglecta T. & G. Fl.1 344 ( 1838). A. Cooperi Gray. Pods oval-ovate, truncate to cordate at both ends. about 2 cm. long, 
-12 mm. wide, quite oblique, variously sulcate at one or both sutures and both somewhat intruded, chartaceous to thin-coriaceous, much 

inflated, cross-nerved. Flowers about as in A. Canadensis except the 
calyx which is campanulate and nigrescent: Pedicels almost none. Bracts short. Peduncles slender, not longer than. the leaves, rather spreading or sometimes erect, almost capitately 10-25 flowered. The leaves 7-12 cm. long, with ‚upper petioles almost none. Leaflets 6-10 pairs, smooth above, ashy-woolly below, nearly contiguous, narrowly elliptical to linear-oblong, cuneate at base and long-petiolulate, roun- . ded to retuse, about 2-3 cm. long, thin. Stipules triangular-ovate, 4-7 mm. long. Stems a foot or two high. Internodes 5-10 cm. long. On _ gravelly banks and in sandy open woods from Niagara Falls to Min- `- .mesota and Brookings S. Dak., along the Great Lakes, in the Middle cunmrst&ldespme c: ee ne aren 
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12 HYPOGLOTTIDES. 

Pods 2-celled, broadly oblong to linear, nearly straight but‘ 
oblique, not over 1 cm. long, inclined to be obcompressed with 
convex sides, not inflated, pubescent, not over 4mm. wide, hard- 
ly twice the calyx, minutely stipitate, opening first at tip but on-. 
ly a little at any time, with cross-section triangular-cordate to 
reniform. Flowers densely spicate or in heads or subterminal en 
rather elongated peduncles, narrow, about 1,5-2 cm. long. Calyx 
tube short-cylindric to cylindric. Stipules conspicuously connate. 
Stems tufted or many, decumbent, rarely a foot long, from per- 
ennial roots, Plants of the Middle and Upper Temperate life 
zone. 

KEY 

Pubescence rather coarse, tixed near the middle 126 nitidus 

Pubescence very fine, fixed at the base. .. 127 agrestis 

. Astragalus nitidus Douglas in Hook. Fl. Bor. Am. 1 149 (1834). 
pods sulcate, oblong to narrowly so, 7-10 mm. long, 3-4 mm. high, 

chartaceous, hoary with minute and appressed pubescence, never 

more than twice as long as calyx, rather laterally flattened toward tip, 

spicate or rarely ¿acemose, shortly stipitate, litile arcuate when longer: 

‘with ventral suture convex at tip and with. declined point; cross-sec- 

tion reniform to triangular; septum produced nearly to the ventral 

suture. Flowers quite variable but normally white, sometimes purple, 

densely set in oblong heads, appressed in flower and fruit, about 1.5 
cm.long. Banner oblong and often much elongated, 7-12 mm. long, 
variously arched below calyx tip to 20-45 degrees. Wings linear to 

oblanceolate, from a trifle longer to 4 mm. longer than keel and 2-4 

mm. shorter than banner, narrower than keel, but little arched, obtuse. 

Keel nearly the same width throughout, half-oval-obovate, from nearly 

straight along the upper side to square at the erect or slightly out- 

turned tip, colored, 3-7 mm. long, about 2-3 mm. high. Calyx tube 
short-cylindric, 3-6 mm. long and about 2 mm. high, rather acutish at 
base and equally inserted, scarcely to somewhat oblique at tip, hyaline 

and inclined to be nigrescent with closely appressed hairs, sessile, the 

subulate teeth fully half as long as tube and often with threadlike tips. 
Bracts nearly as long as calyx tube, triangular and hyaline. Pedun- 
cles about 1 dm. long, generally twice as long as spikes, sometimes 
a foot long, stout and sulcate. Leaves 7-12 cm. long. little tapering. 

all somewhat petioled but the upper petioles short. Leaflets 6-12 pairs, 

1-4 cm. long, narrowly elliptical to linear-oblong or lanceolate, 4-7 
mm, wide, flat, rather rigid, acutish to acute, closely silvery with very 

delicate hairs fixed near the middle and closely appressed, the pubes- 

cence varying from white to sparse, and plants then green. Stipules 
large, scarious. Stems decumbent, abouta foot long, with few and 

rather long internodes and many root leaves, from a thick and woody 

crown. From the Plains at Santa Fee New Mexico northward 
through Colorado and western Nebraska to Assiniboia, westward to 
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Lima and Deer Lodge valley Montana, and Silver and Medical lakes 
Washington, and to the main range in Colorado, but not in the Great 
Basin. Open prairies and mea ows, in gravelly and well drained soil. 
Middle Temperate life zone. 

This belongs to the same class as A. Onobrychis, leontinus, and 
microphyllus of Europe, as well as adscendens (to which this species 
is generally referred). . " 

Astragalus nitidus var. robustior (Hook. Fl. Bor. Am. 1.149 1834 
as adsurgens var.) This is A. striatus Nutt., sulphu.escens Rydberg, 
Chandonetii Lunel. Flowers white, in short heads, on elongated pe- 
duncles. Calyx teeth long. Hardly a good variety. Same range. 

Astragalus adsurgens Pallas, to which this.species is referred, and 
which botanists assume is A. Laxmanni DC. does not have the con- 
spicuously connate stipules, while Japanese plants (so named but evi- 
a distinct species) have the connate stipules, but oval leaflets, divari- _ 
cate leaves and peduncles which latter are shorter than the leaves. 

This species has many of the characteristics of several groups. It 
at once suggests relationship to the Uliginosi by the pubescence and 
general habit. It appears related to the calycosus and the Spalding: 
groups but it is manifestly closest to A. agrestis, and this is nearesi to 
the Chaetodontes which, in turn, are related to the Didymocarpi, and 
more remotely to the Micranthi.. 

127 Astragalus agrestis Douglas in Hook. Fl. Bor. Am. 1 148 
(1834), A.goniatus Nutt., A. Carletonis Rydberg. Pods chartaceous, 
with ventral suture raised and thick and sharp-edged and usually tri- 
angularly and laterally flattened, but in old pods the cross-secton is 
often reniform, pods ovate to oblong-oval, broad, very blunt at both 
ends, obcompressed, scarcely longer than calyx, usually white-shaggy, 
and always white-villous at tip, oblong, 7-10 mm. long, splitting the 
calyx, in dense heads, with wide dorsal groove and deeply sulcate dor- 
sally, often almost to the ventral suture and with narrow septum. Flow- 
ers few to many, purple, with white wings or rarely all white, erect. 
12-20 mm. long, in dense heads which are oblong to short-cylindric 
and about 2.5 cm. long. Banner elongated, with obovate blade, about 
12 mm. long, slightly ascending, a little hooded at tip, abruptly arched 
at calyx tips to 15-45 degrees. about 4 mm. longer than wings, with 
sides reflexed a very little; white spot obovate-cuneate,often subulate- 
tipped, purple-striate and. comes within 4 mm. of tip; groove V-shaped 
and vanishing above. Wings linear-oblong, oblique, rounded, about 
4 mm. longer than keel, straight or ascending parallel with the banner, 
about i mm. wide, veined (as are all the petals), with light-purple base 
and white above. Keelabout three times as long as wide, with the 
triangular tip barely acute and mostly erect, being rounded in a gentle 
curve to the tip, purple, 4-5 mm. longer than calyx, straight. Calyx 
cylindric to campanulate-cylindric, 4-7 mm. long, straight, not oblique, 
narrowed below, with straight and linear-subulate teeth ‘which are 
green and shaggy with variously mixed black and white hairs, and 
teeth a half to two thirdsas long as tube. Pedicels stout and very 
short. Bracts oblong to ovate or linear, green, very conspicuous, the 
lower ones obtuse, the rest acute, often with hyaline margins, about 

. equaling the calyx tube, the lower ones often as large as the leaflets. 
Peduncles 5-12 cm. long, deeply sulcate, longer than the leaves, erect. 
Leaves narrow, delicate, 4-10 cm. long, all petioled. Leaflets narrow- 
ly elliptical to oblong or rarely linear, sometimes a trifle narrowed 
above, truncate to notched, 6-10 pairs, 1-2 cm. long, mostly smooth, 
often puberulent, flat and thin. Upper stipules the largest, conspicu- 
ously sheathing, blunt (rarely acute), often 1.5 cm. long, leaflike. The 
stems weak and almost filiform, rarely afoot long, leafy but with 

«slender internodes, with bases interlaced and with filiform under- 
- ground stems and running rootstocks, erect only in dense meadows 

_ where supported by grass. Pubescence rather loose, appressed, short, 
never dense except on the calyx, with hairs fixed by the base. Com- 
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mon in subalpine and rather moist mea lows even tothe Middle Tem- 
verate life zone in open and sunny but moist places, and even in open 
woods from Dakotah and Nebraska to New Mexico, and westward to 
¡he Sierras, and northward to the Arctic. A. Hypoglottis var. bracte- 
«tus Osterhout is only a form with larger bracts than normal. A. Hy- 
'oglottis var. polyspermus T. & G., A.virgultulus Sheldon is the form 
growing unsupported by other plants in more exposed places, and is 
ashy-puberulent, with pods about 7 mm. long, and short internodes. 
All forms bioom in late sum ner. ; y » 
The European A. Hypoglo.tis L, (its closest ally), with which this 

has been confused, has longer stipe; pods broader, mostly oval, very 
blunt at both ends, simply hairy, about 5 mm. long, triquetrous to much 
obcompressed; banner short, oval, 3-4 mm. longer than keel; wings 
oblong, barely 1-2 mm. longer than keel; calyx short-campanulate, 4 
mm. long, over 2 mm. wide, with the subulate teeth half to a third as 
long as the tube; bracts about 2 mm. long, not enlarged and leaflike, 
subulate-pointed, ovate to linear-lanceolate; peduncles longer than the 
leaves; leaflets laneeolate, acute or obtuse, not notched, about 8 pairs; 
stipules much smaller, rarely 1 mm, long; pubescence spreading, sparse, 
of long and slender hairs. ; 
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13 CHJETODONTES. 

A 

Pods not over ! em, long. 2-celled, sessile or nearly so, rarely 
a little arcuste, oblique, opening first at tip along both sutures, 
in heads or spikes, small, not inflated, chartaceous, mostly sul- 
cate dorsally, opening but little at maturity, with triquetrous to 
reniform cross-section. Flowers not over 1 cm. long. broad. Ca- 
lyx tube campanulate, rarely 4 mm. long, with subulate or filiform 
teeth about as long as tube, closely sessile, Bracts elongated. 
Very pubescent, tufted plants from woody perennial roots. ` 

KEY 

A. Caespitose plants with very short internodes, conspicuous and hy- 
aline and connate stipules, and leaves 2-3 cm. long Flowers purple, 
in heads on short peduncles. Pods not longer than calyx, very heir. 

128 Austinae 
2A. Plants erect or only decumbent, tufted, with slender stems at 
least a foot high, with slender internodes, open hzbit and narrow 
leaves. Stipules connate only at very base. Leaves 5-10 cm. leng, 
the upper ones sessile or short-petioled. Flowers in spikes, rarely in 
heads, and pods in spikes. 
2AB. Pods not laterally flattened nor longer than calyx. 

Pods not reflexed. 129 Spalcingii 
Pods reflexed. 130 Erauntoni 

2A2B. Pods conspicuously laterally flattened, oblong-lanceolate 
and very sharp, much longer than calyx, 6-10 mm. long. +lowers and 
pods retlexed and in narrow, long, loose spikes. 

131 Ly:llii 
128 Astragalus Austinae Gray Bot. Cal. 1 156 (1876). Pods avout 

7 mm. long and 3 mm. wide, oblong to elliptical, not exserted, shallow 
sulcate, barely splitting the calyx, barely acute, with rounded tip, at 
base notched and short-stipitate, conspicuously l-celled at tip, with 
ventral suture raised and thickened bnt not acute, with dorsal suture 
produced toward but not to the ventral, a little flattened laterally, in- 
clined to be reflexed, with cross-section nearly circular, the groove 
not running tothe tip. Flowers inclined to be reflexed, 7-10 mm. long, 
sessile, 10-12, purple-veined and with light-colored blades, barely 2 
mm. longer than calyx. banner oval-ovate, about 4 mm. lon g, abrupt- 
ly arched at end of calyx to 30-60 degrees, about 3 mm. longer than 
wings, with sides reflexed about 1 mm. wide and most in the middle 
but not at all at tip; groove U-shaped, broad, filling the whole banner 
above. Wings linear to oblong, about 1 mm. longer than keel, a little 
arched, obtuse, the right hand one folded over the keel, the other flar 
ing, both wings and banner hairy on the outside. Keel short, straight, 
2 mm. high, incurved at tip to 110 degrees, purple, barely as long as 
calyx, the tip a knob and very blunt. Calyx narrowly campanulate, 
the tube about 3 mm. long, inserted on the lower corner, cleft deeper, 
above, not narrowed below; teeth green, unequal, arched and lax, fili- 
form, not shorter than the tube. Bracts subulate, 4-7 mm. long, thin. 

- Peduncles 2-7 cm. long, erect, rather stout, mostly longer than the 
=... leaves, subscapose though actually in the upper axils. Leaves clus- 

tered, spreading, the lower long-petioled. Petioles stout, not sulcate, 
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never less than halfthe whole. Leaflets acute at beth ends, often 
folded, stiff, not petiolulate nor contiguous, 10-13 mm. long. Stip- 
ules hyaline, very hairy, about 1 cm. long. Stems hardly 1 dm. long, 
«auch branched, densely leafy, rather stout, woody, prostrate, with 
‘hort internodes. Pubescence of the whole plant even to the pods, 
b:acts and outsides of petals shaggy with long white hairs which are 
¿Ote appressed on the leaflets and less dense on the pods. This grows 
n dry and rocky ridges in the sagebrush in the Sierras from Summit 
Nevada Co. California and northward to Oregon, along with A. Hook- 
euanus, Eriogonum umbellatum, and Symphoricarpus. Middle Tem- 
perate life zone. - 

129 Astragalus Spaldingii Gray Proc. Am. Acad. 6 524 (1865). A. 
Zhaetodon Torr., not Bunge. Pods erect or ascending, 5-7 mm. long, 
long oval, straight or rare!y concave (very seldom a little arched 
nd sharp-pointed and laterally flattened), obliquely apiculate or rarely 

triangular beiked, with ventral suture a little convex (but not as much 
> sue dorsai), rarely at all sulcate dorsally, usually shaggy-pubescent, 
arely less so, rounded at base and filling the slightly inflated calyx, 
with cross-section nearly round but a little flattened laterally. Flow- 
ers 7-10 mm. long, white. erect, im dense heads which are about 2-3 
cm. long and which mostly elongate to spikes in fruit. Banner oval, 
veined with purple, about 4 mm. long, arched abruptly to erect at tip 
of calyx, with sides reflexed about I mm. wide. Wings 4 mm. long, 
narrowly and obliquely elliptical, a little arched, fully 2 mm. longer 
than keel and 2 mm. shorter than banner, about 3 mm. wide. Keel 
very short, about 1 mm. longer than calyx, about 2 mm. high and 2 
mm. long, delio.d, purple. Calyx very villous, about 3 mm. long, cam- 
panulate io nearly hemispherical in fruit, rounded at base, with the 
teeth threadlike and about 4 mm. long, Pedicels none. Bracts seta- 
ceous, about 4 mm, long, with threadlike tips. Peduncles about twice - 
25 long as the leaves. Fruiting spikes 2-7 cm. long, often loose at base. 
Central leaves about 1 dm. long, the upper ones sessile. Leaflets 7-12 
mm long, 8 10 pa rs, laneeolate, to linear-oblong, cuspidate. Stipules 
ubulate, green. produced into long and threadlike tips about 1-1.5 cm. 

‘ong. Stems slender, many, decumbent, 1-2 feet long, nearly simple, 
with slender internodes. Pubescence long-villous over the whole 
slant, especially on the calyx, less dense on the leaves, with hairs sin- 
uous, very slender and attached by a pustulate base. This species is 
rather conmon on hills and plains of the Columbia Basin to Baker 
City on the east and Honey Lake on the south, not in the Flathead re- 
gion. Middle Temperate life zone, in gravelly and clay soil. - 

130 Astragalus Brauntoni Parish Bull. S. Cal. Acad. Sci. 2 26 
(1902). Pods oval-ovate, about 5 mm. long, 2 mm. wide and 1 mm. 
high, notched at base, abruptly rounded at both ends, chartaceous, 
softly short-villous, spicate, reflexed on a stout pedicel 1 mm. long, 
with straight dorsal suture and upturned acuminate flat beak about 1 
mm. long, with longitudinal section half-oblong-oval, with cross-sec- 
tion oblately deltoid-cordate and pod broadly sulcate to the middle 
and septum produced nearly to the ventral except at tip. Flowers in 
a spike 5-7 cm long, reflexed, about 1 cm. long, pinkish, with petals 
about as long as calyx and teeth. Banner nearly round, 3-4 mm. long, 
but little arched, about 2 mm. longer than wings, with margins a little 
reflexed all around. Wings broadly oblong, rounded, 2 mm. wide, 
about 1 mm. longer than keel. Keel about 3 mm. long and high, the 
tip rounded to a litte more than a half circle, the upper side about 
straight, the longitudinal section half-cuneate-obovate. Calyx cam- 
panulate, 3-4 mm. long and nearly as high, rather truncate below and 
inserted on the lower corner and sessile in flower, hardly oblique above, 
with filiform, green, lax lobes nearly twice as long as tube. Bracts 
filiform-subulate, thin, lax, about 1 cm. long. peduncles rarely 5 cm. e 
long, much shorter than the leaves. and rather shorter than the fruit- - 
ing rachis. Leaves 1-2 dm. long, recurved, narrow and tapering, short- - 

.. petioled, with short tapering leaf-rachis. Leaflets nearly 15 pairs, ob- 
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long-lanceolate to elliptical, apiculate, flat, long-petiolulate, nearly 
contiguous, the largest about 2 cm. long. Stems stout, decumbent, 
2-3 feet long, often 5 mm. thick, flexuous, with internodes rarely 5 cm. 
long. Stipules subulate, lax, thin, hardly 1 cm. long, with threadlike 
tips. Pubescence softly white-villous all over, the stems white, the 
leaves greener. A very robust plant of the foothills near Santa Mon- 
ica California, Braunton. Tropical life zone. This isa most unexpec- 
ted addition to the group. 

131 Astragalus Lyallii Gray Proc. Am. Acad. 6 195 (1864). Pha- 
ca Piper. Pods very variable, straight, pungently acute, flat at tip, 
narrowly sulcate dorsally, about 3 mm. high and 1-2 mm. wide, close- 
ly reflexed, splitting the calyx, hoary or smooth, finely cio:s-nerved, 
about 5 mm. long, Z-celled to tip, triangular-ovate to oblong-lanceo- 
late (rarely oval), with cross-section narrowly triangular-co:date to 
broadly cordate-ovate, with ventral suture raised and thick, pod but 
little convex on the dorsal side. Flowers white or tinged with purple, : 
about 6-7 mm. long, nearly sessile. Banner ovate, often purple-striate 
4-5 mm. long, abruptly arched at end of tube to nearly erect, with 
sides-much reflexed so that outline is nearly linear. Wings oblong- 
lanceolate, but little arched, narrower than keel and from 2 mm. longer 
to only a little longer than keel, 3 nim. shorter than banner. . Keel with 
nearly straight base, about 3 min. long and high, very abruptly roun- 
ded at the end to more than erect, the tip being deltoid, obliquely trun- 
cate, colored, not surpassing calyx teeth. Calyx tube turbinate to cam- 
panulate, about 2 mm. long, narrowed below, blackish with shaggy hairs 
about as long as tube, the filiform teeth very lax and often twice the 
tube. Pedicels slender, about 1 mm. long in fruit. Bracts subulate, 
lax, about 2-4 mm. long. Peduncles slender, rarely 3 cm. long. Flo- 
ral rachis erect, tapering, oiten 1.dm. long. Central leaves about 6 
cm. long, mostly sessile, spreading, rather broad. Leaflets 6-8 pairs, 
not contiguous, 1-1.5 cm. long, narrowly elliptical to almost linear, 
acute, softly appressed-hoary-silky with very fine and long hairs. 
Stems nearly erect, a foot or two high, flexuous, with peduncles in 
most of the axils, more hairy than the leaves, with internodes 3-5 cm. 
long, nearly simpie. Stipules inconspicuous, small with threadlike tip. 
Whole plant silvery-silky. Some forms shade toward A. Spaldingii in 
shape of pods and pubescence but the pods are conspicuously exserted 
from the calyx, always reflexed. Calyx much smaller and lobes lax 
and relatively longer than in the other species. Stems from woody 
roots. From Glenn’s Ferry Idaho to the lower Columbia Basin, grow- 
ing on prairies and in sandy places. Lower part of the Middle and 
upper part of the Lower Temperate life zones. : 

Astragalus Lyallii var. caricinus N. Var. Leaflets linear lanceo- 
late and acuminate, very sharp-pointed, 1-2 cm. long. Calyx lobes àl- 
most capillary and much longer than the tube, lax and long-villous. . 
Pods mostly reflexed, nearly 1 cm. long, half-oval-ovate to oblong- 
lanceolate, acuminate, thin, often nearly smooth and cross-veined, sui- 
cate to the middle (less so below) and with septum intruded to the 
ventral suture or more, very much laterally flattened, and with cross- 

- section cuneate with a cordate base, with both suturcs arched but the 
dorsal the more. Plants about a foot and a half high and densely tuf- 
ted from a woody root. This grows on sand dunes at Glenn’s ‘erry . Idaho on hillsides. There are all sorts of intergrades. Lower Tem- 

. perate life zone. The pods are shaped like a buckwheat or Carex grain 
_ (but not as wide as the former) and hence the name. sate 

Tok 



14 LOTIFLORI. 

Pods either sulcate dorsally or partly 2-celled by the intrusion 
of the dorsal suture, splitting through the ventral suture asin the 
Alpini but not wholly through the dorsal, coriaceous to cartilagi- 
nous when dry, 5-30 mm, long, mostly ascending, somewhat ob- 
iique or a little arcuate, with reniform, triquetrous, or quadran- 
gular cross-section, inflated only in lotiflorus, sessile and rounded 
at base, tip triangular and acute (apiculate in A. circumdatus). 
“lowers 5-8 mm. long, mostly white or light-colored, rather few, 
n heads or very short-spicate, short-clawed, with short petala. 
Calyx campanulate, with tube 2-4 mm long. Bracts mostly short. 
Stipules not connate, subulate to triangular or deltoid. Slender 
.caulescent perennials from rather woody roots, mostly low plants. 

KEY 

A. Pods oval to oblong, little oblique, not inflated, about 1.5 cm. 
long, straight, very fleshy (the pulp 2-3 mm. thick when fresh and the 
cross-section then about round, but inclined te quadrangular when 
dry), apiculate or very short-pointed, splitting the calyx, sessile when 
fresh, about straight, with the ventral suture raised and thick. Calyx 
teeth triangular, tube 2-3 mm. long. Pubescence very short and close- 
ly appressed, white, composed of fine hairs. Bracts very small, del- 
toid to trianguler, rather thick and hairy. The stems are somewhat 
intricately brancued and depressed. 
AB. Pubescence attached by the base. Fruit on rather slender ped- 

icels which are at least as long as the deltoid bracts. Calyx teeth tri- 
angular and about as long as tube. Tropical. Circumdati. 

Pods nearly smooth. Flowers nearly white. ‘ 
Whole plant almost smooth. 132 circumdatus. 

Pods ashy. Flowers deep-purple-tipped. s 
Whole plant silvery-pubescent. 133 Mohavensis. 

A2B. Hairs attached near the middle. Pods nearly sessile. Ca- 
ly teeth much shorter than the tube. Ventral suture of pods the 
more convex. Not Tropical. Accumbentes 134 accumbens. 

2A. Pods oblong-lanceolate, acuminate, inflated, 1-clled. but dorsal 
suture sometimes a little thickened within, 2-3 cm. long, nearly 1 cm. 
aigh and wide, coriaceous, only a little fleshy when green. Leaflets 
narrow. Flowers capitate, white or nearly so. Calyx lobes arched 
and as long as the tube. Pubescence of hairs attached near the mid- 
dle. Not Tropical. Lotiflori. 135 lotiflorus 

132. Astragalus circumdatus Greene Pitt. 1, 173 (1888). Pods oval- 
oblong, few, about round in cross section when fresh, deeidediy fleshy 
and pulpy, faintly corrugated when. dry, nearly acute at base, 1.2-1.8 
-m, long, about 7 mm. high, 5 mm wide, straight, a little narrowed be- 
low, erect or spreading, green and barely pubescent when ripe, houry 
when you ig with very short and appressed hairs, dorsal suture neither 
raised nor thick but a little convex; tip triangular and placed in the 
middle of the end. Flowers 5-12 indifferently spreading, white, 7 muu. 
long, short and stubby. Banner oval, white, very wide below, abruptly 
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arched at calyx tips to nearly 90 degrees; sides reflexed fully 2 mm, 
wide, blade 3 mm. long. Wings oblong, with narrow base, ascending, 
rather aeute, barely as long as keel. Keel 1 mm. shorter than the ban- 
ner, dark-tipped, produced into an acuminate erect tip 2 mm. high which 
is abruptly incurved to 90 degrees, straight and like that of A. campes- 
tris. Calyx a little over 2 mm. long, not arched, nor cleft deeper above, 
short-campanulate, green, narrowed below, densely white-hairy, teeth 
subulate, as long as tube, not unequal. Pedicels slender, 2-5 mm. long, 
much longer than the bracts. Bracts minute but conspicuous, hyaline. 
‘Peduncles about 4 em. long, slender, about 10-flowered, shorter than the 
petioles. Leaves all petioled, 2.5-7 em. long, the lower the smallest, the 
uppermost the largest; petiole shorter than the leaf-rachis. Leaflets 
oblanceolate to oval 2-10' mm. long, folded, petiolulate, 8-14 pairs, very 
obtuse, nearly contiguous, Stipules hyaline, conspicuous, almost con- 
nate below, not adnate, reniform to deltoid, seldom over 2 mm. long, 
often twice as wide as long, very much like those of A. junceus. Stems 
prostrate, many, Slender, weak, woody at base, not over 1.5 dm. long, 
internodes seldom over 1.2 em. long, often very short, knotty. Rather 
woody rooted, green perennial. Pubescence ashy to nearly glabrous, 
very sparse except on young parts. Peninsula of Lower Califarnia. 
Tropical. The plants form close mats on the ground. 

133. Astragalus Mohavensis, Watson Proc. Am. Acad. 20 361 
(1885). Pods narrowly oblong, plum-shaped, about 1.8 em. long, 5-7 
mm. wide, and 3-5 mm. high, with pulpy wall 2 mm. thick when fresh 
and not thick inner walls, which separate from the outer much as in A. 
cymboides, nearly straight, jointed to a minute stipe when dry or 
weakly attached, sessile when green, a little narrowed below, reflexed, 
coriaceous, ashy, rigid or faintly corrugated, opening all along the 
ventral suture, imperfectly 2-celled by the partial intrusion of the .dor- 
sal suture, cross section ellipitical-ovate- when dry and almost round 
when fresh but sometimes cordate, both sutures prominent, raised and 
thin when dry only, tip 1-celled and flat and very shortly triangular 
acute with a rather long mucro which is about in line with the middle of 
the end, cavity triquetrous, hairy and pulpy. Flowers 5-15, about 7-8 
mm. long, not stubby, purple tipped, shortly-racemose, ascending. Ban- 
ner about 5 mm. long, arched to 45-909 at the end of calyx tube, 3 mm. 
longer than the keel, sides reflexed 1-2 mm. wide and most in the mid- 
dle, white spot ovate to oblong or obovate-oblong and purple veined and 
stopping 1 mm. short of the tip. Wings 1 mm. wide, as long as keel, 
ascending, oblanceolate to oblong, rounded, nearly straight, oblique, 
darker above, 4 mm. shorter than banner. Keel 3 mm. wide, purple, 
2 mm. shorter than banner, tip larger, rounded, blunt, erect, arched to 

. M, circle in a short are, base about straight to a little arched, blade 
4 mm. long. Calyx turbinate to campanulate cylindric, not arched nor 

- evidently cleft deeper above, about 3 mm. long, not flattened, fleshy at 
base, nearly equally inserted; sinuses broad; teeth as long as tube, 
equal and subulate. Pedicels not over 2-3 mm. long about as long as the 
bracts in fruit only and stout. Bracts ovate to subulate. Pedicels in 
flower about 1 mm. long. Early peduncles senpose, the later ones axil- 
lary throughout, racemosely fruited above, 7-15 cm. long, slender, a 
trifle longer than leaves when mature including the rachis. Leaves 
5-10 cm. long with the petioles as long as the rachis, or on the lower 
leaves much longer. Leaflets broadly elliptical to obovate, cuneate at 
base, rarely 1.5 em. long, 2-5 pairs, rather distant, apiculate to trun- 
cate ‚the central ones the largest. Stipules deltoid, adnate, hairy. 
rather stiff, small. Stems flexu ous, not over a foot high, much branched, ` 

_ widely spreading, often forming masses a yard in diameter. Inter- 
|. nodes His over 5 em. long. Pubescence silvery even to the 

a t than the leaves. The plants bloom as winter annuals an 
continue for. a few. ya. ME X common m mer. coon. and on — 

slender, and dense very echinate hairs, the stems more __ 
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cliffs from Charleston Mts. to Keeler. Tropical. 
134, Astragalus accumbens Sheldon Minn. Bot. Stud. 9 20 (1894). 

A. procumbens Watson. Pods 1.2-2 em. long, oblong-oval, about 7 mm. 
high, wrinkled, puberulent, dorsal suture a little intruded, cross section 
nearly round even when dry, rounded at both ends. Flowers nearly 
Sessile even in fruit, stubby, white or purplish, spreading, few, rarely 
more than 3 pods mature, capitate, 6-10, 6-8 mm. long, the blades about 
as long as calyx. Banner almost round, arched to erect, in broad 
curve beyond calyx tips, barely longer than keel, with sides reflexed 
about 1.5 mm. wide in middle. Wings arched almost to a half circle, 
very obliquely oblanceolate, a little longer than keel. Keel with base 
arched and tip incurved to more than erect and abruptly, barely acute. 
Calyx rather long-campanulate, about 3 mm. long and 2 mm. high, dark- 
hairy with appressed pubescence, scarcely at all flattened laterally, 
teeth arched and triangular, about 4-4 as long as tube. Bracts tri- 
angular, 2-3 mm. long, much longer than the very short pedicels. Ped- 
uncles subseapiform, 8-10 cm. long, ascending, much, longer than leaves. 
Leaves 5-7 cm. long, with petioles over half the whole, slender. Leaf- 
lets 5-7 pairs, about 7 mm. long and 3 mm. wide, sessile, thick, oblong 
obovate, rounded, somewhat silvery with appressed hairs. Stipules 
broadly ovate to deltoid, acute, about 5 mm. long, hyaline, adnate, large 
for the plant, either imbricated or the internodes very short. Root 
erect and much branched at tip with short and woody stems, 2-15 cm. 
long, then again branched as much and as long and stems rather as- 
cending, forming a rather open mat, the habit being much that of A. 
calycosus. This looks like a diminutive A. Missouriensis but is of an- 
other group. First collected by Dr. Palmer in 1869 and referred to A. 
tephrodes, then by Dr. Havard at Fort Wingate, Marsh, and: later by 
Lemmon at Laguna, New Mexico. Lower Temperate life zone, on dry 
benches. 

135. Astragalus lotiflorus Hook. Fl. Bor. Am. 1 152 (1834). Phaca 
T. & G.. Pods mostly straight, both sutures convex but the dorsal 
more so, rarely when pod is arcuate the yentral suture is concave, 
laterally compressed and cross section triquetrous or deltoid-cordate 
when it is shallow-sulcate dorsally, flat and triangular-acute at tip. 
closely appressed and rather long-hairy, ascending to reflexed. Flow- 
ers mostly reflexed, about 5-7 mm. long, almost sessile, sometimes 
cleistogamous, about 10. Banner oval to round, abruptly erect at end 
of calyx teeth or nearly so, notched, about 5 mm. long, nearly a half 
longer than keel, often purple-veined above, sides reflexed. Wings 
narrowly-oblong, obtuse, nearly 2 mm. wide, somewhat longer than 
keel. Keel straight hardly surpassing the calyx tips, arched to erect 
at the truncate end, 2 mm. high, dull-purple. Braets subulate to tri- 
angular, hairy, about equaling the calyx tube. Calyx tube 2-3 mm. 
long, appressed-long-hairy. Peduncles slender, often very short, sub- 
scapiform. Leaves 5-15 cm. long, the petiole about half the whole. 
Leaflets about 5 pairs, elliptical to oblong and acutish at both ends, 
5-15 mm. long, rather distant, nearly smooth above. Stipules ovate, 
acuminate rarely overlapping. Stems very short but slender and 
branched, diffuse, rarely more than 2-5 cm. long, forming small mats 
on the ground and very leafy. Whole plants variably silky-pubescent 
with hairs mostly appressed, sometimes spreading on the pods. Com- 
mon on the Plains from the Saskatchewan to Texas but only on the 
Atlantic slope, blooming in spring. The var. brachypus Gray. (A. 
elatiocarpus Sheldon and A. ammolotus Greene) has flowers sessile 
*preading pubescence. This is rather common at thenorth but hardly 
among the leaves and mostly cleistogamous, and arcuate pods with 
deserves varietal rank as it grows with the other forms and often has 
sessile and long-peduncled flowers on the same plant. The var. Rever- 
choni (Gray) Jones which is A. cretaceus Buckley, A. lotiflorus var. 
Nebraskensis Bates, and A. Batesii Nelson has long peduncles and nar- 
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row pods and is more common at the south. This form has short 
bracts and calyx lobes and less inflated pods. The species, exteñas 
eastward to western Iowa and Dakota and Missouri. Middle and Low... 

` Temperat e life zones on plains and open prairies in gr soil. E 
x 
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15 ATRATI. 

Pods oblong to nearly linear, cartilaginous to coriaceous, 
rarely chartaceous, not inflated (a little so in A. atratus), varions- 
iy 2-celled by the intrusion of the dorsal suture, sulcate dorsally 
(except in the variety mensanus, rarely at all ventrally, with the 
cross-section round or nearly so),pod sessile or only minutely stip- 
itate, inclined to be wider above the middle, about 1.2-2.5 cin. 
long, rarely 5 mm, wide or high, opening first at tip, racemose, 
ventral suture the more arched and pod arcuate downward and 
seemingly upside down. Flowers short, rarely 1 cm. long, wide 
and stubby (not stubby in Panamintensis), white or greenish, sel- 
dom purpiish, with campanulate calyx and narrow teeth, on slen- 
der pedicels much longer than the bracis (flowers nearly sessile 
and bracts longer than the pedicels in A. obscurus). Bracts and 
stipules small, the latter not connate. Leaves narrow and with 
relatively elongated rachis tapering and rather rigid.. Leaflets 
few (rarely 7 pairs), narrow, mostly short, sub-alternate, distant, 
mostly much reduced above and inclined to abort. Stems, leaf- 
rachis and peduncles all green, Stems short and slender, with 
rather many very short internodes below and inclined to be ces- 
pitose (rarely somewhat elongated and with a few long internodes 
above), prostrate to decumbent, perennial, This group grows 
only in the Great Basin, Death Valley and southern edge of the 
Columbia Basin in arid places, rarely among grasses. 

KEY 

A. Pods cartilaginous when dry, fleshy when fresh, very oblique, 
mottled, widely spreading or a little retlexed. Proper stems almost 
none, caespitose, with stipules mostly overlapping. Flowers few. . 

136 Salmonis. 

2A. Pods not cartilaginous, mostly slightly y when fresh, near- 
ly straight, almost linear, rarely at all mottled. Some of the stems 
with long internodes. Leaflets mostly sharp. 

2AB. Stems slightly ifat all branched and not densely _ 
tangled. Peduncles conspicuous and elongated (except in A. 
Ibapensis). Flowers greenish-white, with mostly sharp keel. 

2ABC. Flowers and pods erect or ascending. Pedicels very 
short. Flowers in heads, or rarely spicate. 137 obscurus. 

2AB2C. Pods reflexed or pendent, opening along both su- 
tures. Flowers mostly reflexed. Pedicels elongated 
and slender and much longer than the short bracts. 

Flowers several, in long racemes. 138 atratus. 

Flowers 1-2 at the ends of filiform : 

peduncles shorter than the leaves. 139 Ibapensis. 

2A2B. Stems densely and intricately branched forming broad 
mats a few inches high. Peduncles hidden among the 
leaves. Flowers few, purple, not stubby. Pods oblong, tri- 

uetrous in cross-section, flat-apiculate, straight. E 

is i ; 140 Pana mintensis. 
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126. Astragalus Salmonis Jones Cont, 8 9 (1898). Referred to 

A. Bourgovii by Watson and Gray. Young pods rather triquetrous in 
eross seetion, in age reniform, weakly attached to calyx and sessile or 

stipe half the calyx, abruptly contracted below, very obliquely oblong, 

about 2 em. long, 5-7 mm. wide and high, strongly and closely cross- 

ribbed when fresh with the outer wall fleshy and pulpy and the inner 

woody and the cavity filled with pulp, the septum intruded half way, 

shallow and broadly suleate nearly to tip and base, and canoe-shaped 

dorsally, rounded ventrally and the thick suture raised when dry but 

not when fresh, the deltoid and very short tip about at right angles to 

dorsal suture and declined, seemingly glabrous but minutely pubescent, 

rarely pendent, 1-5. Flowers about 3 and loosely racemose, purple 

tinged, about 1 em. long, broad. Banner nearly 1 cm, long, oblong- 

oval, deeply notched, veined from the back, the midrib purple and with 

a thickened groove on each side running two-thirds the way to tip, re- 

sembling Frasera glands, then the thin sides are reflexed 45° from the 

edge of the groove below but not at tip, arched gently at end of 

ealyx to 45°, dirty-greenish-white with a purple tinge. Wings broadly 

linear, 2 mm. wide, rounded, 8 mm. long and equaling the banner, erose, 

not narrowed above, arched at end of keel to 459, concealing it, about 

flat and close-pressed to it. Keel purple-tipped, sharply rounded 

to about 135°, obtuse, short, straight, 4. mm. shorter than wings, about 

3 mm. high. Calyx 4-angled, the tube about 4 mm, long, barely wider 

above, oblique at base by the lower corner being cut off and so seem- 
ing saccate above, equally inserted, appressed-short-hairy and nigres- 
eent; teeth subulate and about half as long, a little oblique at tip. 
Pedicels 2-4 mm. long, ut least twice as long as the hyaline ovate bracts. 
Peduncles subscapose, 1-2 dm. long, rather stout, ascending 1» erect in 
flower and prostrate in fruit. Leaves 5-10 em, long, very many and 
very narrow, with the stout petiole about one-third the while. Leaf- 
lets about 6 pairs, rather thick 3-5 mm. long, elliptical and obtuse, mostly 
folded and appearing linear, seemingly sharp but mostly obtuse. Stems 
rarely 2-5 cm. long, many from a much branched and woody crown 
from a thick and erect root. Whole plant puberulent, Growing on dry 
rocky ridges, Blue Mts. Oregon and vicinity. Middle Temperate life 

zone and in flower in early spring. 

137. Astragalus obscurus Watson Bot. King 69 (1871). Pods short- 

racemose, shortly-acuminate at both ends, broadly linear, about 2.5 cm. 

long and 3 mm. wide and high, rather triquetrous-reniform in cross 
section, inclined to be a trifle laterally flattened, coriaceous and a little 
fleshy when fresh, not reticulated nor ribbed, both sutures raised ex- 

ternally and the ventral thickened when dry, often reddish but not 
mottled, narrowly and shallow sulcate dorsally, the dorsal suture vari- 
ably intruded from a mere trace to nearly the width of the cavity, 
ashy with close pressed hairs as is the whole plant, sessile on a very 

stout pedicel about 2 mm. long which is about as long as bract, the 
straight tip in line with the dorsal suture not declined. Flowers at 

, first in heads then elongating a little, less than ten, about 8 mm. long. 
Banner oval, about 7 mm. long, abruptly and nearly erect from calyx 
tips, with sides reflexed about 1 mm. wide below only, filled by the very 
broad and large sulcus which is triangular and sharp and 2 mm. deep, 
broader at tip, with conspicuous purple stripes radiating palmately from 
the end of the thick claw. Wings very obliquely obovate, ascending 
45°, close pressed to keel below. with the upper side concave to it and 
flaring and so the blade seems grooved along the middle, very obtuse, 
rounded, shorter than the keel and narrower, about 1.5 mm. wide, 
Keel straight, with tip very sharply rounded to erect and then pro- 

. duced into a straight and sharp or rounded tip, 3 mm. high, dark- 
|. yellow. Calyx a little obeompressed at tip with broad simuses whitish — 

tube. mmi 2 mm. tone: with me jiener en obont. wIs as Re e 
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oblique at. base and fleshy, rather unequally inserted, nigrescent, 
Peduneles 1-2 dm. long, longer than the leaves, erect in fruit, often 
decumbent in flower. Leaves 5-8 cm. long, numerous at the crown, 
narrow, with petiole half to a third the whole. Leaflets 3-6 pairs, 
broadly linear to elliptical, or even some oval-obtuse, thick, most of 
them narrow, 3-10 mm. long. Stems with 2-3 slender internodes 2-5 
em. long, flexuous, prostrate, at length nearly erect, rather caespitose 
and tufted from a woody root. Often 2-3 dm. long. From Reno to Pal- 
isade and possibly Hawthorne, Nevada and vicinity to the Blue Mts. 
Oregon, growing in sagebrush and among Atriplex confertifolia on 
plains and slopes. Middle and upper part of the Lower Temperate 
life zone, blóoming in late spring. Reported probably erroneously 
from Panaca, Nevada. The relationship of this species to A. atratus 
is very close in some forms and they. nearly always grow together er 
near by. ; 

138. Astragalus atratus Watson Bot. King 69 t. 11 (1871). Hamosa 
Rydberg. A. atratus var. stenophyllus Jones, var. arctus Sheldon. Pods 
from base to tip more narrowed at base and distinctly stipitate in the 
calyx pendent at the end of an ascending or slightly reflexed pedicel, 
2-2.5 cm, long, rarely 3 mm. high or wide, chartaceous, sulcate dorsally 
shortly acuriinate, dinear, about as in A. obscurus and septum as vari- 
able. Flowers whitish or dull-purple, about as in A. obscurus, but ban- 
ner notched, about 1 cm. long, oval, arched abruptly to 60°-90° at calyx 
tips. Wings 2-lobed in the type, narrowly oblong, arched, longer than 
the keel. Keel strongly arched from the base, about 3 mm. long, the 
tip erect and tapering-acute snd little produced, Calyx long-cam- 
panulate, nigrescent, rather hyaline, narrowed below, about 3 mm. long, 
2 mm. high, not gibbous, reflexed or spreading, thrice as long as the sub- 
ulate to triangular teeth. Fruiting pedicels 4-6 mm. long, very slender, 
often twisted very much longer than bracts. Racemes elongated, 5-10 
flowered. Peduncles often a foot long and the rachis as much mere, 
tapering and strict. Leaves rarely 1 dm. long, with 3-7 pairs of (in 
the type) nearly filiform acute leaflets scattered or even absent on the 
upper leaves, 2-15 mm. long. Pubescence ashy and minute. Stems 
‘very slender, with one to few slender internodes, rather many and 
tufted from the woody base, decumbent. This is the common form grow- 
ing in the open. From Palisade, Nevada to Reno and probably south- 
ward to Death Valley, northward to the Snake river from Glenn’s 
Ferry westward but not in the lower Columbia Basin proper. Grow- 
ing in the sagebrush in gravelly soil in valleys and low slopes. Lower 
Temperate life zone. Blooms in May. The plants reported from 
Pine Valley, Mts. Utah by Parry are A. straturensis, The spectes as 
described and figured by Watson in King's Report is misleading. The 
basis of the type is the material from the Toyabe and Pah Ute Mts. 
Nevada, but the figure represents what the artist thought the species _ 
was and not. what it was, no such leaves are found on any specimens, 
and are an invention of the artist to represent what he thought the 
plant would be when fresh. This caused the writer to err in deserib- 

ing the var. stenophyllus as he took the figure to represent the species. 
Nelson’s plant is the most slender and ramulose lorin. The lobing of 

wings is very variable. : 
Astragalus atratus var. phyllophorus Jones Cont. 10 62 (1902). 

This is the normal well developed form of the species growing in moist . 
soil. Pöds abruptly acute and apiculate, about 3 mm. wide, inclined to ` 

he a little wider above, nearly round in cross section, appearing a 
trifle inflated. Wings about twice as long as keel and much wider 

above and rather deeply lobed, as long as banner. Flowers fully 1 cin. 

long. Keel tip incurved 100° and tip deltoid. Calyx 4 mm. long, barely _ 
gibbous, narrowed below, teeth broadly triangular, shout one-quarter.. 
as long as tube. Pedicels 4 mm. long, three-fourths times the bracts. 

Peduncles rarely over 1 dm. long. Leaves 2-7 cm. iuug. Leuneu re- 

+ 
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mote, 4-10 mm. long, narrowly elliptical, obtuse. Austin, Nevada. 

Astragalus atratus var. Owyheensis (Nelson). A. Owyheensis 

Nelson Bot. Gaz. 55 375 (1913). Pods papery, shaped about as in the 

type, broadly linear, acuminate, nearly straight, about 4 mm. wide, 

2 mm. high and 1.5-2 cm. long, somewhat dorsally flattened and shal- 

low-suleate below, on a slender stipe varying up to the length of calyx 

tube from very short, on a twisted capillary pedicel often 1 em. long, 

in very lax and elongated racemes on almost capillary peduncles. often 

2° Jong. Dorsal suture a mere ridge within, cross section about reni- 

form, pod pendent, a, little inflated, splitting to the middle along the 

dorsal suture and to the base of the ventral and valves twisting, about 

smooth and mottled, with sutures rather prominent but not much 

pedicels 4-6 mm. long, ascending. Banner nearly reniform, about 5 mm. 

thickened. Flowers dullgreenish-white, about 1 em. long, on capillary 

long, thick, with sides a little reflexed above, abruptly arehed to 100° 

‘at end of calyx tube, deeply notched, Wings as long as banner and 

much enlarged above but not notched or lobed to speak of, very obtuse 

and rounded and wide. Keel purple-tipped, wide, the blade about half 

as long as wings, acute but not produced. Calyx campanulate, rounded 

at base, equally inserted, about 4 mm. long, with triangular teeth about 

1 mm. Jong or a little more. Bracts minute, ovate, hardly 1 mm. long. 

Peduncles subscapiform the proper stems being only a few inches long 

and very many from a slender and rather woody root which is much 

branched at tip as are the stems. Stipules hyaline, not connate, adnate, 

small. Normal leaves about 1 dm. long, the lower ones shorter, with 

tapering rachis and 3-5 pairs of distant leaflets which appear linear 

but are folded mostly and narrowly oblong and. apiculate and about 1 

cm. long, the uppermost one not jointed to rachis, but not elongated. 

Pubescence of fine hairs fixed by the base. The tufts He flat on the 

ground and straggle along in the grass of the meadows forming loose 

mats often 3 feet in diameter in the most favorable places. First 

collected by me at Weiser, Idaho in 1900, then at Contact, Nevada in 
1901 and in Oregon at Baker City in 1902. Because of its peculiar pod 

I was. holding it to determine its true place in the genus when Nelson . 

published it in 1913. 

Astragalus atratus var. mensanus Jones Cont. 7 665 (1895). Pods 

narrowly oblong, about 2 em. long and 3 mm. high, much laterally flat- 

tened, not sulcate dorsally, abruptly apiculate. Dorsal suture only a 

little intruded. Lower leaflets elliptical, upper, linear. Darwin Mesa 

Inyo Co. California, Coville. 

139. Astragalusibapensis Jones Cont. 3 290 (1893). Atelophragma 
Rydberg. Pods about 12 mm. long and 3 mm, wide and high, round in 
cross section, abruptly apiculate, broadly linear, a trifle wider above, 
apparently with dorsal suture a little intruded, but not sulcate. Flo wers 
about as jn A. atratus, the wings rather fanshaped and about as long 
as banner and a little longer than keel which is straight along the base 
and then abruptly arched to 45°, rarely 90° and triangular acute and 
purple-tipped and about 3-4 mm. long. Calyx tube campanulate and 
equally inserted, 2 mm. long, ascending, the deltoid teeth hardly half as 
long, ashy. Slender pedicels about 3 mm. long and much longer than 

the minute ovate bract. Floral rachis not over 1 em. long, zigzag, with 

2-3 bracts. Peduncles about 3 em. long, axillary in the 3-5 upper nodes. 
Leaves 3-4 cm. long, with petiole 1-2 cm. long and not tapering. Leaf- 
lets 1-5 linear-elliptical, the lateral ones 1 em, or less long, obtuse, flat 

thin, petiolulate and jointed to rachis, the terminal one twice as long. 
and not jointed to rachis, all the upper leaves reduced to the single 
terminal leaflets which are 2-3 cm. long and. linear-aeuminate, or with 
a minute side leaflet at the base. Stems almost filiform, about a foot 

= long, simple, several from the crown of an erect and fleshy root. All | 

but the lowest internodes 2-3 cm. long. pe > (Ibapah) Utah on. 
d. ue. pae — et zone. | He LM ee d 
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Juab, Utah seems to be the same. 

140. Astragalus Panamintensis Sheldon in Coville Death Valley 

Rep. 87 (1893). Pods about 1.5 cm. long, 3 mm. high and 2 mm. wide, 

fleshy when fresh with walls about % mm. thick but cutting hard, 

eoriaceous when dry, rather deeply sulcate along the middle but not at 

all at either end, with septum intruded nearly through below but not 

at tip, jointed to calyx and almost sessile, minutely purplish-mottled, 

faintly cross-ribbed, ashy, with ventral suture conspicuously thickened 

and raised, the tip straight and almost in the middle, cross section Y- 

shaped when dry, mostly single at the ends of the filiform peduncles. 

Flowers 1.2-1.5 em. long, not broad, white, tipped with purple, banner 

oval-ovate, about 1 em. long, abruptly arched to 90° at calyx tips, 

sides not reflexed, groove narrowly-V-shaped and extending to tip; 

white spot tridentate and oblong, waterlined only. Wings 2 mm. wide, 

3 mm. longer than keel obliquely spatulate, convex to keel, expanded 

part mostly beyond keel, rounded, white below and purple above. 

Keel about 2 mm. long and high, arched to a half circle from very 

base, obtuse, bellied below, Calyx tube nigrescent, a trifle arched, the 

lower side barely concave and the upper side convex, not cleft deeper 

above, narrowly campanulate , about 4 mm. long and 2 mm. high, neither 

oblique nor truncate below. Teeth subulate and about as long. Pedi- 

cels 2-8 mm. long, slender. Twice as long as the ovate bracts. Peduncles 

weuk, arched, 3-5 cm. long. Leaves 7-12 em. long, with filiform rachis. 

Leuflets 4-5 pairs, 4-12 mm. long, linear to almost filiform, acute at 

both ends, rather faleate. Stems rather short and very slender, 4-15 

em. long with internodes 7-10 mm. long, woody at base, the tips erect. 

Pubescence of whole plant rather dense and hoary with short and 

appressed hairs. Growing in broad mats on cliffs. Lower. Temperate 

life zone, in canons. Panamint Mts., California. The old stems endure 

from year to year and the old gray petioles help to give the whole 

a birdsnest appearance, + 
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16 STRIGULOSI. 

Pods chartaceous to papery, pendent (apparently ascending 
in A. Tolucanus), partly to fully 2-celled by the intrusion of the 
dorsal suture as a thin partition, rarely much sulcate dorsally, 
inclined to be wider above, linear to oval, stipitate (almost sessile 
in A. reptaus and Cobreusis, and fully so in platytropis), inflated 
(scarcely so in A. recurvus and straturensis), with cross-section 
triquetrous to round, with ventral suture the more arched or if it 
is concave toward the end then the tip is declined (except in A. 
Cobrensis). Flowers about horizontal, small (large and 2 cm. 
long in A. reptans), rarely 1 cm. long, white or whitish (banner 
rarely purple), with campanulate calyx and triangular teeth most- 
ly about as long as tube. Peduncles slender, at least as long as 
the leaves (sometimes shorter in A. Tolucanus). Leaves slender, 
short-petioled (long-petioled in A. platytropis), with rather 
many pairs of leaflets which are narrowly to broadly elliptical 
(sometimes linear in A. Brandegei), obtuse and mostly thin, 
nearly contiguous (except in A, recurvus and Brandegei). Stip- 
ules connate below (free in A, straturensis and Brandegei), 
Stems slender to filiform, decumbent to weakly erect (creeping 
and rooting in A, reptans), flexuous, with rather many internodes 
(almost none in A. platytropis). Tufted perennials (A. Brande- 
gei is a winter annual) of the Middle Temperate to the Tropical 
life zones (A, platytropis appears as if subalpine), ‘This rather 
loosely inter-related group is closely connected with the Atrati 
but lacks the very narrow rakish leaves and abortin g leaflets and 
rigid petioles, etc. The species are all southern (except A, platy- 
tropis), reaching only to central Utah, growing among pine for- 
ests and junipers mostly and rarely in oak brush. A. platytrops 
grows in rich soil in coniferous open forests, and reptans seems to 
grow in rich and open warm meadows. 

KEY 

A. Pods linear, curved, papery, not inflated, not wider above, evident- 
ly stipitate, about 1.5 cm. long and 2-3 mm. high, triquetrous in cross- 
section, and sulcate dorsally. Flowers rather many, racemose, broad, 
about 7 mm. long. Calyx tube about 2 mm. ‚acute at base, with teeth 
nearly as long as tube. Peduncles in the upper axils and about 1 dm. 
long and with floral rachis 1-2 dm. long in addition. Pedicels 1-2 mm. 
long, and nearly equaled by the ovate bracts. Leaflets narrow. Stems 
densely tufted and 1-3 ft. long, with rather many internodes 3-8 cm. 
ong. Recurvi. 2 3 
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Pods convex along the ventral suture and so seeming wrong 

side up. Leaflets nearly linear, 5-8 mm. long. Wings 
only equaling keel. 141. recurvus. 

Pods straight or slightly upcurved. Leaflets lanceolate or 
wider, 1-2 cm. long. Wings longer than keel. 

142 straturensis. 

2A. Pods eblanceolate to oval, inflated, shortly acute to apiculate, 

not over 8 mm. wide when broad, with cross-section round to oblate 
and inclined to be somewhat obcompressed, rarely sulcate and then 
very broadly so. 
2AB. Flowers racemose, 3-8 mm. long. 

2ABC. Flowers rather many, 5-10 cm. long. Pods 
linear-oblong, sulcate dorsally and obcompressed, acute, 

on a Stipe at least as long as calyx, about 1.5-2 cm. long, 
little if at all wider above. 143 strigulosus. 

2AB2C. Flowers 1-4, 3-4 mm. long, scattered along a filiform ra- 
chis, on long pedicels, Pods oblong-obeonical, apiculate. 
on a minute stipe, wider above, about 1 cm. long. 

2 144 Brandegei. 
2A2B. Pods nearly globose to oval, conspicuously inflated, 2-3 

cm.long,capitate. Stems slender, with imbricated stipules. 
145 platytropis. 

2A3B. Flowersin heads or very short spikes. Pods smooth, 
oblong, about 1.5 cm. long, chartaceous, evidently a little 
inflated, Leaflets broad or large. * 

2A3RC. Stems not creeping. Flowers not over 1 cm. long. 

2A3ECD. Leaflets rather thick. Pods quite oblique, with 

upturned mucro. Flowers white to cream-colored, 5-7 

cm. long, with purple-tipped keel. Piants nearly erect, 

from slender root branches. Db n 146 Cobrensis. 

2A3BC2D. Stems very slender and nearly prostrate. i 
Leaflets very thin. Pods scarcely oblique, stipitate. 
Banner purple-veined above and purple-tinged on the 

sides which are reflexed along the middle. Wings 
white-tipped. Flowers cm. long, 10-20, in a dense 
oblong head which becomes a short spike in fruit. 
Keel purple-tipped. 

Stems 2-3 ft. long. Flowers 1 cm. long. y 
Calyx teeth subulate, 2-3 mm. long. 147 Guatamalensis. 

Calyx teeth minute and deltoid. - 148 Painteri. 

Stems hardly 2 dm. long. Flowers 7 mm. long. 

2A3B2C. Stems slender, decumbent. Leaflets thin, narrowly 

oblong, about 2 cm. long. Pods nigrescent, papery, 1 cm. 

long, nearly sessile, rather oblique. Flowers closely re- E 

flexed, spicate, about 4 mm. long. - 150 Rosei. — 

2A3B3C. Stems creeping, and rooting at the nodes. Leaves 

long-petioled. Flowers cream-colored and reflexed. 

Pa ; VE : 151 reptans. 
B 

149 Tolucanus. . 
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141 Astragalus recurvus Greene Bull. Cal. Acad. 3 155 (1885). 
Pods about 3 mm. high, sulcate nearly to the middle and with sep- 
tum intruded almost to the ventral suture, with wavy margins, taper- 
ing into a stipe shorter than the calyx and triangular-acute with the tip 
following the curve of the dorsal suture which is conspicuously con- 
cave and the ventral very convex making the pod much recurved. Flow- 
ers dull-white. Banner oval, abruptly arched to erect at end of calyx, 
about 3 mm. long. with sides reflexed a little at base, the blade fan- 
veined with purple and with purplish sides much as in A. obscurus, 
bareiy surpassing wings and keel. Wings very obliquely obovate and 
about 3 mm. long and 2 mm. wide, whitish at tip, arched till tips are 
nearly erect. Keel arched from base to a half circle and with the tri- 
angular and acutish tip erect, or the whole keel nearly erect and tri- 
angular, about 3 mm. long and high, darker attip. Calyx tube 
equally attached on pedicel and not oblique. Peduncle and floral ra- 
chis about equal. Leaves hardly 1 dm. long. Leaflets distant, about 
8 pairs, about linear, 5-8 mm. long. Stipules connate. Stems about a 
foot high, decumbent below, minutely pubescent. This was first col- 
lected by Palmer at Prescott. It grows in the open pine forests of the 
Mogollons of northern Arizona from Prescott to Flagstaff and the 
Grand Canon. Middle Temperate life zone. Blooms in summer. 

142 Astragalus straturensis Jones Cont. 8 19 (1898). Pods arcu- 
ate upward or straight, but the tip with a convex hump along the ven- 
tral suture and declined, papery, about 2 mm. high and 3 mm. wide, 
with cross-section rather oblately deltoid-reniform, rather abruptly 
contracted at base into a stipe at least as long as calyx, and abruptly 
and very obliquely apiculate at tip, sulcate to the middle and with the 
septum extended to the ventral suture which is not wavy on the mar- 
gin. Flowers in racemes which are often twice as long as the peduncle. 
many, with deep-purple banner. white wings and purple-tipped keel. 
Banner broadly ovate, about 4 mm. long, notched, abruptly arched at 
calyx tips to 45 to 60 degrees, streaked with heavy purple lines within 
which are lighter on the outside; groove broad and shallow and about 
a third of a circle at base and nearly vanishing above; white spot hard- 
ly evident except when color is deep; sides of banner reflexed 1 mm. 
wide below and but little above. Wings arched at keel tip to 45 de- 
grees, oblong-ovate, barely acutish, darker below, about 3 mm. long 
and 1 mm. shorter than banner and 1 mm. longer than keel, 1-2 mm. 
wide, concave to keel, one is vertical, the other horizontal and spread- 
ing. The keel extends about 2 mm. beyond calyx, arched to about 
two thirds of a circle, short-triangular, acutish, with straight base. 
Calyx tube nearly hemispherical, not gibbous, a trifle flattened above. 
slightly unequally attached. Fruiting rachis'often a foot long. Leaves 
about 1 dm. long. Leaflets about 6 pairs, normally elliptical to lance- 
olate (rarely some of the lower ones oval), obtuse to retuse, generally 
folded, 1-2. cm. long, long-petiolulate, cuneate at base. lighter below, 
appearing as if glaucous, almost smooth. Stipules triangular, green, 
reflexed, not connate, small. Stems often 3 ft. long and straggling, 
slender, nearly simple from an open base, with internodes 2-7 cm. long. 
This grows in the Pine Valley mountains Utah, among oak brush, on 
southern slopes, blooming in May, Middle Temperate life zone. Itis 
possible that this is an extreme form of A. strigulosus var. breviden- 
tatus. 

143 Astragalus strigulosus H.B.K. Nov. Gen. & Sp. 6 494 (1824). 
pods about 4 mm, wide, about 2 cm. long in the type, triangular-acute 
at both ends and with a flat deltoid beak ending iu the long subulate 
style, variably pointed, inclined to be ashy, speckled, with dorsal su- 
ture somewhat intruded. Flowers rather densely racemose, even spi- 
cate seemingly when young, many in the type, whitish, and inclined 
to bé yellowish when dry. Banner almost round, about 3 mm. long, 

arched to erect or more at end of calyx tube, and thus even _ the keel seems to protrude beyond it, with sides much reflexed. The 
. wings linear-oblanceolate, wavy, narrowed at tip, almost acute, about — 
Imm, wide, much narrower than keel, fully as long as banner and _ 
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somewhat ascending, connivent at tip, much longer than keel. keel 
about 1 mm. longer than calyx, with straight or slightly arched base, 
and tip abruptly rounded to more than erect so that the deltoid acute 
apex does not seem at the end, it is also a little darker. Calyx,in the 
type, about black with dense and appressed hairs, rather gibbous, and 
ihe tube rather long-campanulate, about 3 mm. long, deeper and broad- 
ly cleft above, the triangular teeth half as long as tube or a little more, 
the lower the longer. Fruiting pedicels 2-5 mm. long, nearly equaled 
by the subulate bracts. Peduncles 1-2dm. long, rather stout, with the 
floral rachis rarely 1 dm. long, but often 2 dm. long in fruit. Leaflets 
broadly to narrowly elliptical, obtuse to retuse, 8-12 pairs, 2 cm. long 
or less, loosely strigose-pubescent with spreading fine hairs. Lower 
stipules connate, reflexed above. Stems ascending to erect, very sul- 
cate, about 2 ft. high, rather coarse. Plants growing in gravelly mead- 
ows in the forests. Middle Temperate life zone, from southern New 
Mexico southward throughout Mexico and westward to the Sierra 
Madres. 

Astragalus strigulosus var. gracilis Hemsley Bot. Cent. Am. 1 266 
(1880). This is a less pubescent form with rather few oblong pods 
and with racemes rarely over 5 cm.long, and shorter peduncles and 
slender stems. This is the more common form northward. ' 

Astragalus strigulosus var. brevidentatus Hemsley 1. c. A. Rusbyi 
Greene. This is an almost smooth form with linear pods about 3 cm. 
long, uncolored and smooth, with loosely racemose flowers about 5 
mm. long. Calyx teeth deltoid and a third to afourth the ashy tube. 
Leaflets oval to narrowly elliptical, rarely 1 cm. long. Frequent in 
the San Francisco forest of northern Arizona and eastward to the Sac- 
ramento mountains of New Mexico, southward to central Mexico. It 
it seems quite distinct but intergrades freely with the other forms. 

144 Astragalus Brandegei Porter Fl. Col. 24 (1874). Pods papery, 
rounded at tip, appressed-hoary to puberulent, reflexed but appearing 
ascending when the peduncles are prostrate, very few and widely scat- 
tered, 1-1.5 cm. long, 4-7 mm. wide, about 3mm. high, very shallow- 
sulcate, narrowed below, filled with the few large seeds, with uneven 
sides due to the bulging sutures, neither suture prominent but the dor- 
sal straight and pod flat on that side, the ventral suture arched, cross- 
section a flattened oval, septum not quite complete toward the tip. 
Flowers white. Banner arched abruptly at end of calyx teeth to 90- 
100 degrees, oval, 1 mm. longer than keel, 4 mm, long, about 3 mm, 
wide, deeply notched, the groove forming a very broad arc of a circle 
and with a fine cleft along the middle, sides reflexed for about one 
half mm. wide on the margins so that the banner is almost taken_up 
by the groove which is 2 mm. wide and goes to the base of blade. The 
wings oblong-oblanceolate, broad. arched to 60 degrees, a trifle longer 
than keel and concave to it, the left hand one flaring and the other one 
folded over the keel’s end. Keel very short, straight, with tip sharply 
incurved to 135 degrees, barely surpassing calyx, 2 mm. high, with the 
purple tip erect and produced but barely acute. Calyx tube turbinate, 
hairy, a little shorter than the subulate and spreading teeth, not over 
2 mm. long, Pedicels slender, 4-7 mm. long. Bracts minute and 
ovate.. Peduncles erect, flexuous, much longer than the leaves, 1-2 
dm. long, filiform and weak. Leaves 5-7 cm, long, very lax and with 
distant leaflets which are linear but appear filiform (because they are 
folded), about 5 pairs, involute, smooth above, 1-2 cm. long. Stipules _ 
adnate, apparently free, green, large for the plant. Stems densely caes- 

 pitose and much branched at very base, prostrate, almost filiform, 

many, straggling outward a foot or two, flexuous, from slender, erect | 
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145 Astragalus platytropis Gray Proc. Am. Acad. 6 526 (1865). 
Pods dark-puberulent, sometimes smooth when ripe, mostly mottled, 
oval to oblong-oval, very thin and papery, a little obcompressed when 
fresh, rounded at both ends, shortly apiculate at tip, not oblique, with 
dorsal suture the more arched, a little sulcate at both sutures, straight, 
completely 2-celled by papery partition, with cross-section oval. Flow- 
ers dull-white to lead-purple, about 7-8 mm.long. Banner dirty-white 
and tinged with yellow, or varying to light-lead-purple, bent abruptly 
at calyx tube to 45 degrees, concave, hooded at tip by the contraction 
of the groove, about 7 mm. long, a trifle wider below but about round, 
notched at midrib and often with additional, ones at tip on each side; 
groove very broadly V-shaped: sides reflexed a little, purple-veined 
opposite the calyx mouth. Wings arched and exposing the whole 
keel, obliquely lanceolate-oblong, obtuse, turned out and horizontal so 
that they form with the keel the letter T. Keel broad, with straight 
base and then abruptly erect and 3 mm. high, the tip truncate and 
purple, about as long as banner and wings or about 1 mm. shorter. 
Calyx tube campanulate, about 2 mm. long, nigrescent, the teeth subu- 
late and a little shorter than the tube. Pedicels very short to 2 mm. 
long. Bracts mostly longer than the pedicels, ovate to lz nceolate, mi- 
nute. Peduncles scapose, filiform, 3-8 cm. long, capitately few-flow- 
ered. Leaves 3-8 cm. long, narrow, much as in A. calycosus, the pet- 
iole mostly longer than the rachis. Leaflets 3-6 pairs, 7-10 mm. long, 
elliptical to obovate, acute to apiculate, Stipules ovate, acuminate, large. 
Stems almost none, densely small-tufted, from a thick, fleshy, very 
long root. Pubescence silvery-silky. This growsin gravel on dry 
and rocky ridges for the most part, from the Upper to the Middle 
Temperate life zone. Rare. Sonora Pass Cal., Brewer; Beaverhend 
Co. Mont, Tweedy; Aurum and Sprucemont Nevada and Mt. Ibapah 
Utah, Jones. 

146 Astragalus Cobrensis Gray Pl. Wr. 2 43 (1853). Pods oblong, 
1-1.5 dm. long, 4-7 mm. wide, about 2-3 mm. high, chartaceous, almost 
sessile, abruptly rounded at both ends, conspicuously obenmpressed, 
convex to near the tip and concave at the tip, sulcate dorsally and the 
ventral suture somewhat raised and rather thick, septum a little pro- 
duced. Flowers rather many, densely short-spicate but the fruit race- 
mose though the fruiting rachis is rarely 5 cm. long. Banner oval, 
abruptly arched at end òf calyx teeth to 45-90 degrees, 3-4 mm. long, 
a little longer than wings, with sides reflexed about a half mm. wide. 
Wings oblong-obovate, a little arched, 1-2 mm. wide, about 1 mm. lon- 
ger than keel. Keel abruptly incurved to nearly a half circle, obtuse, 
wide. Calyx not oblique, nigrescent, 1-2 mm. long, broadly campanu- 
late, acute at base, equally inserted, the subulate and curved teeth ful- 

ly as long as tube. Pedicels 1-2 mm. long, stout, about as long as the 
rigid and triangular bracts. Peduncles hardly as long as the: leaves, 
rather stout. 10-15-flowered. Leaves 4-10 cm. long,. Leaflets 6-10 
pairs, 5-10 mm. long, nearly contiguous, about oval-obovate and most- 
ly notched flat, about smooth. Stipules connate below. Stems hardly 
a foot long, erect, flexuous, with internodes shorter than the leaves, 
several from a much branched and slender root. Pubescence minute 
and appressed. This species grows in sandy soil among junipers, Low- 
er Temperate life zone from the Catalina Mts. Arizona to the Cobres 
of New Mexico and southward to Couhuila. D 

. 147 Astragalus Guat ensis Hemsley Bot. Cent. Am. 1264 
(1880). Pods oblong, about 1,5 cm. long, 7 mm. wide, 4 mm. high, ob- 
compressed, deeply sulcate dorsally, nearly 2-celled, with septum in- 
truded about one half mm. wide as a thin edge, pod alittle concave in 
middle along the ventral suture but convex at both ends with the short 
apiculation in the middle of the end or a little below it and rather de- 

. clined, abruptly contracted at both ends, (in the type) on a stipe much 
: a ad calyx, finely cross-nerved, rather Mino rae DH : 
about 8 mm. long, oval, abruptly arched at end of calyx to 45 degrees, 

mm. longer than wings. Wings oblong, rather nar above, a 
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trifle arched, about 1 mm. wide and 1 mm. longer than keel. The keel 
straight, about 4 mm. long, then abruptly erect, triangular and acutish 
and about 3mm. high. Calyx tube about hemispherical, 3 mm. long 
and wide, appearing inflated, rounded at the fleshy base and about e- 
qually inserted, cleft deeper above but barely oblique above, the sinus- 
es very broad, and the subulate teeth about 2-3 mm, long and very 
slender. nigrescent. Pedicels in flower stout and very short, longer 
than ihe very papery, white and subulate bracts, but becoming 2-3 
am. long and even slender in fruit. Peduncles nearly filiform, spread- 

ing, often a foot long. Leaves about 1 dm. long, weak, with lax and ta- 
p-ring petioles and rachis, widely spreading. - Leaflets 12-15 pairs, el- 
iptical, truncate to notched at tip and apiculate, 7-10 mm. long and 
about half as wide, minutely pubescent along the margins and midrib. 
Stipules very thin and papery, subulate, about 1 cm. long or less, uni- 
ted below. Stems 2-3 ft. long, straggling upward and rather freely 
branched. This grows in barrancas (canons) in the mountains in ra- 
ther moist places from Oaxaca and Hidalgo Mexico to Guatamala in 
the Middie Temperate life zone. It is probably A. bidentatus H.B.K. 
a very uncertain species because only the figure remains to represent 
the species, and we know that these were not always accurate in some 
cases of well known species. : i 

Astragalus Guatamalensis var. Oaxacanus (Rose) Jones. A. Oaxa- 
canus Rose in herb. This is a form with smooth, oblong-oval pods on 
astipe longer than the calyx. Bracts triangular, 5-8 mm. long. Leaf- 
lets elliptical to narrowly oblong-ovate, often ashy. This is Pringle's 
No. 6264 from Oaxaca. It has the same elongated and slender stems 
which are decumbent, broad leaflets, and blunt pods of thetype. It is 
the common form in Mexico from the states of Hidalgo, Mexico, and 
Oaxaca. 

Astragalus Guatamalensis var. Lozani (Rose) Jones. A. Lozani 
Rose in herb. Stems a foot high, ascending, slender, freely branched, 
from underground branches of the root. Leaves 5-7 cm. long, with 
about 10 pairs of small leaflets which are oval to elliptical and rarely 
2cm. long. Internodes 2-5cm. long. Pods the same as in the other 
variety but ashy as well as the whole plant. Bracts hardly as long as 
the calyx tube. Sierra de Pachuca Hidalgo Mexico, Pringle’s No. 6935 
tu 28 1898, 9000 ft. alt. Middle Temperate life zone. The type is the 
National Herb. No. 462652. Also collected by Nelson in Oaxaca, No. 
1940, Nov. 12 1894. Zacatecas México, Rose, Aug. 26 1897, Nat. Herb. 
No. 301562. ; 

Astragalus Guatamalensis can be separated from extreme forms 
of A. strigulosus only by the flowers being in heads, and by the broad- 
er and blunt pods. It is described as having sessile pods without par- 
tition and with creeping stems, but this not true of the specimens cited 

. by the author in his description. Both species have the narrow sep- 
tum going part way across from the dorsal suture. 

148 Astragalus Painteri Rose in herb. This is like the preceding 
species but the calyx teeth are minute and de'toid and about a quarter 
as long as tube, stipules subulate and not at all connate. Pods open- 
ing only along the dorsal suture, about 1.5 cm.long, oblong-oval, trun- 
cate at base, abruptly apiculate-acuteat tip, much obcompressed and 
broadly sulcate dorsally but not at all ventral'y, smooth, strongly 
cross-nerved, inflated, chartaceous, with septum intruded about a half 
mm. high. © Ventral suture much thickened, raised and white. Stipe a 
little, shorter than calyx. Flowers white but purple-tinged, about 1 _ 
cm. long, in heads and soon reflexed. Banner oval, about 5 mm. long, 
arched to 45 degrees beyond calyx tips, with sides reflexed 1 mm. | 
wide in the middle, about 1 mm. longer than wings. Wings arched a 
little, lanceolate, about 2 mm. wide in ths middle. 2 mm. longer than | 
keel. Keel half-rhomboidal, very obtuse, about 3 mm. high, purple- 
tipped. Calyx about hemispherical, 3 mm. long, rounded at base and — — 

.— inserted near the corner, minutely nigrescent, about twice as long as —— — 
_ the triangular and white bracts. Teeth variable but mostly very short. — — 
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Peduncles slender, strict, about 1 dm. long, a little longer than leaves. 

Leaves about 1 dm. long, the upper nearly sessile, with 10-12 pairs of 

elliptical-ovate leaflets which are about 1 cm. long, obtusish, flat, not 
contiguous, smooth or rarely ashy. Stems 3-5 ft. long, prostrate or 
ascending, with slender internodes 3-5 cm. long, (shorter in smaller 
plants). flexuous. Stipules hyaline and conspicuously connate. Sier- 
ra de Ajusco Morales Mexico, May 26 1898, Middle Temperate life 
zone, Pringle's No. 6861, Nat. Herb. 462653. It was also got by Nel- 
son in the valley of Oaxaca Sept. 20 1894 No. 1427 in the Lower Tem- 
perate life zone. This form has peduncles 2-3 dm. long, 15 pairs of 
leaflets, stipules 1 cm. long, flowers short-spicate. Other localities by 
Rose are Tres Marias Morales July 4 1901 No. 395071, and El Parque 
Morales Sept. 41 1903 No. 450817. 

149 Astragalus Tolucanus Rob & Seat. Proc. Am. Acad. 28 104 
(1893). Pods about 1 cm. long, rounded at both ends, oblong-oval. 
little if at all sulcate, on a tapering stipe about as long as calyx, appar- 
ently membranous, probably pendent on the reflexed stipe and spieate, 
with septum a little intruded. Flowers about 20, ascending. Banner 
ovate to oblong, about 7 mm.long, gently arched to erect from the 
end of calyx tube, about 2 mm. longer than wings and 5 mm. longer 
than keel. Wings about 1-2 mm. wide. narrowly oblong, ascending 
concealing keel. Keel with straight base, barely 3 mm. long, thick, 
the tip abruptly erect and almost square and 2 mm. high. Calyx tube 
campanulate, about 4 mm. long and 3 mm. high, nearly truncate at base 
and a little unequally attached, hyaline and speckled with minute and 
black hairs, cleft deeper above and with teeth unequal but broadly tri- 
angular and nearly as long as tube. Pedicels slender, 2-3 mm. long. 
much shorter than the rather stalked. ovate, foliose bracts which often 
equal the calyx but are rather hyaline below and 4-IO .mm. long. Pe- 
duncles mostly shorter than the leaves, stout for the plant, sulcate, as 
thick as the stems. Leaves 4-6 cm. long, very short-petioled, lax. The 
Leaflets 8-15 pairs, oval to oblong-elliptical, 4-7 mm. long, smooth 
above, inclined to be broader below and with cuneate base. Stipules 
conspicuous, hyaline, the upper the largest, lanceolate, about 7 mm. 
long. Stems weak and filiform, very many, from a thick crown, hard- 
ly 2 dm. long, branched, nearly prostrate. Internodes about 2 cm. 
long. Whole plant nearly smooth except the nigrescent calyx and 
bracts. This is a delicate and low plant related to A. Guatamalensis. 
Middle Temperate life zone, growing among pines on mountain sides 
in the Nevada de Toluca state of Mexico. The broad calyx lobes and 
bracts are peculiar. 

150 Astragalus Rosei N. Sp. Pods about 3mm. high and 4 mm. 
wide, closely reflexed, convex along both sutures, specially at tip and 
base, obtuse at both ends, but strongly apiculate at tip, somewhat in- 
flated, oblong, the ventral side rather triquetrous, the dorsal flattened 
a little and very broadly sulcate along the middle making the cross- 
section triquetrous-reniform, the septum little intruded as a very thin 
partition. Flowers stubby, purplish. Banner very broad and much 
recurved, not over 4 mm. long, often surpassed by the wings which are 
narrowly-oblong and somewhat longer than the keel. Keel obliquely 
ovate and about 3 mm. high and erect or arched toa half circle, obtuse, 
conspicuous. Calyx campanulate, the tube 3 mm. long, cleft deeper 

_ above, with the lower side straight and the upper arched and inserted 
near the lower cerner, nigrescent with very short and close-pressed 
hairs. Teeth subulate from a deltoid base, about half as long as tube. 

— Bracts lanceolate, hyaline, 4-5 mm. long. Pedicels almost rone. Pe- 
duncles siender, 6-10 cm. long, in the upper axils, the floral rachis 3-5 
cm. long. Stems flexuous, a foot or so long, probably perennial. The 
leaves about 1.dm. long. nearly sessile, with about 10 pairs of oblong, 
rounded and rather long-petiolulate leaflets which are nearly smooth. 
Stipules about 5 mm. long, triangular, free above. This has ths habit - 

| . and general appearance ofA. Brandegei, but the pods have the general 
_ shape and look of the Guatamalensis group, though they are nearly | 

CES 
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sessile. Above Dos Rios in the state of Mexico, Sept. 41904 by Rose 
and Painter, Nat. Herb. No. 450372. 

151 Astragalus reptans Willd. Hort. Berol. 2 88 t. 88 (1816). 
Pods oblong-oval, about 1.5 cm. long, 7 mm. wide, rounded and ab- 
ruptly apiculate at tip, almost sessile and splitting the calyx, inclined. 
to be a little wider above, searcely oblique, little if at all sulcate, a 
little obcompressed, but cross-section nearly. round, partly 2-celled. 
Flowers in a short spike and closely reflexed, cream-colored at least 
when dry, about 1.5 cm. long, rather many. Banner oblanceolate, ob- 
tuse, about 1 cm. long, but little arched, 1 mm. longer than wings, with 
sides reflexed about 1 mm. wide. Wings oblanceolate, obtuse, 2. mm. 
wide, narrowed above, about 4mm. longer than keel, straight. The 
keel obtuse, about 2 mm. wide, 4 mm. long, not colored, with the erect 
tip straight. Calyx tube short-cylindric, about 5 dm. long, 3 mm. wide, 
equally attached, with the lower corner cut off, very oblique below, 
thin, nigrescent; teeth triangular from a deltoid base, over half as, 
long as tube, unequal, with narrow sinuses. Pedicels very short. The 
bracts are papery asin.A. Guatamalensis, ovate to lanceolate, barely 
acute, 2-3 mm. long. Peduncles about a foot long, slender, from root- 
ing nodes. Leaves 1-1.5 ft. long, slender, with petioles nearly as long 

as the rachis. Leaflets smooth, narrowly elliptical, cuneate below, 
about 2 cm. long, thin and flat, 12-14 pairs, contiguous, 3-7 mm. wide, 
obtuse. Stipules large, connate-falcate, green. Stems 2-4 ft. long, 

creeping and rooting at the nodes, many, with internodes 4-10 cm. 

long. This grows on knolls in low meadows, valley of Mexico and 
Sierra de Las Cruces. Middle Temperate life zone. 
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11 FLEXUOSI. 

Pods coriaceous (rarely papery in A. Sileranus), rather 
fleshy when fresh, corrugated or cross-ribbed, with both sutures 
rather thick and prominent externally but not intruded (some- 
times a little intruded in A. Sileranus), wholly 1-celled, oval to 
nearlyBlinear, oblique, horizontal to reflexed on rather stout, and 
short pedicels,finclined to be sulcate ventrally and sometimes dor- 
sally, variously inflated (scarcely so in A. flexuosus and parviflo- 
rus). Flowers purple, racemose, with campanulate or rarely 
short-cylindric calyx and short teeth. Leaves wide, nearly sessile. 
Leaflets 3-10 pairs, narrow to elliptical, rather distant and long- 
petiolulate, thick and folded, mostly retuse and about 1 cm. long 
(rarely more), Pubescence ashy throughout with minute, ap- 
pressed hairs fixed by the base and often tangled, the surface of 
the leaflets also roughened. Stipules connate below, broad, ra- 
ther small. Stems slender, decumbent, much branched from the 
much branched crown of the erect and rather slender root. Per- 
ennials of the Lower and Middle Temperate life zones, growing 
in gravelly soilin dry places. The natural place for this group is 
just before the Collini but in a linear arrangement it comes here. 

KEY 

A. Flowers small. Calyx campanulate. Pods small or nearly linear, 
rarely 3 mm. wide, cross-ribbed, scarcely inflated, about sessile. This 
approaches the A. sophoroides group in the pods but differs much in 
owers and foliage. 
AB. Pods boat-shaped, hardly twice as long as wile, strongly 

cross-ribbed, inclined to be bisulcate ventrally, much ob- 
compressed, reflexed on twisted pedicels which are as 
long as or longer than the bracts, the ventral suture about 
straight and the tip in line with it. 152 parviflorus. 

A2B. Pods narrowly oblong, 3-4 mm. wide or high, sometimes 
a little wider above, with cross lines faint and fine or pod 
minutely reticulated, walls thin-coriaceous. Pedicels — 
slender, longer than the bracts, reflexed. Flowers about 
1 cm. long. Calyx tube about 3 mm. long. 

Pods short-stipitate, about smooth, higher than wide, _ 
ventral suture not convex. Peduncles longer than lezves. 

153 flexuosus, 
Pods sessile, ashy, 3 mm. wide and high, ventral suture 

conspicuously convex. Pedicels shorter than leaves. © 
154 Diehlii. 

2A. Flowers large, bright-purple 2-3 cm. long. Calyx short-cyl- 
indric, oe Res ui sd corner, very oblique at tip and 

—— ^:2AB. Pods large, 2-3 cm. long, evidently inflated, mostly 1 cm. 
20 wide or | , very oblique, pendent, in short racemes. feos 

OM 



193 

Stems sparingly branched and straggling upward, 1-2 ft. high. 
155 gracilentus. 

2A23. Pods cylindrical, acute, about 2 cm. long, little 
. oblique or much inflated, arcuate, sessile. 156 coriaceus. 

2A3B Pods not cylindrical. 
Pods straight, ovate, stipitate. 157 Antoninus, 
Pods oblanceolate. 158 pinonis. 
Pods immature and very hairy. 159 Neomexicanus. 

3A. Slender and prostrate plants with nearly simple stems 2-3 ft, 
long. Leaves distant, nearly sessile, divaricate. Peduncles long 
and divaricate. Flowers capitate. Pods rigid, 1-2.5 cm. long. 

160 Sileranus. 

152 Astragalus parviflorus (Pursh Fl. 474 as Dalea) MacMillan 
Metasperm. 325 (1892). A. microlobus Gray. Pods about oval, trian- 
zular-apiculate, about straight, 5 mm.long, by 3 mm. wide, barely 1 
im. high, in long racemes, reflexed, on pedicels about 1 mm. long. 
Flowers pale barely 4 mm. long, many. Banner oval, abruptly bent at 
end of tube to erect, 3-4 mm. long. with sides reflexed most above. 
wings oblanceolate, rounded, flaring, concave to keel and arched to 
45 degrees, longer than keel, but much shorter than banner. Keel 
a ched from base to a half circle and obtuse, barely 2 mm. long. All 
petals with exserted claws. Calyx hemispherieal, about 1 mm. long, 
with deltoid teeth less than a third as long as tube. Peduncles 1 ft. or 
so long, narrower than the stems, rather appressed as well as the 
leaves, with flowers racemosely spicate on the upper half and ap- 
pressed till nearly mature then flowers spreading to reflexed. Leaves 
rarely 7 cm. long, with 2-4 pairs of narrowly linear leaflets nearly 2.5 
em. long. Stems weakly erect, almost filiform, 1-2 ft. long, with ra- 
ther long internodes. Park Co. Montana to Kansas, Minnesota and 
Missouri on prairies and plains, in May and June. 

Astragalus parviflorus var. microlobus (Gray Proc. Am. Acad. 6 
203 1864 as species). This is a more robust and more branched form 
with pods often 8 mm. long, 3-5 mm. wide and 2 mm. high, and a little 
longer and narrower and somewhat arched and less obcompressed, 
the calyx tube is about 2 mm. long, the flowers 7-8 mm. long and the 
banner purple-striped. Leaflets 4-8 pairs, oblong to broadly linear or 
oblanceolate, rarely over 1 cm, long, mostly notched. Stems rather 
spreading or subdecumbent and widely branched. This is the com- 
mon form central Montana to southwestern Kansas and Colorado, in 
the foothills on the Atlantic slope in Colorado. 

253 Astragalus flexuosus Douglas in Hook. Fl. Bor. Am. 1 141 
(1830). Pöds 1-2.5 cm. long, short-stiiptate, rather rugulose, about 
smooth, in the type nearly round in cross-section or a little higher 
than wide, rather wider above, the ventral suture straight and not 

sulcate, the dorsal suture little or not at all sulcate, the triangular tip 

rarely 1 mm. long and is also straight and in line with the ventral su- 
ture. Flowers often purplish, in loose and rather short racemes. 
Banner oblong, abruptly arched beyoud calyx teeth to 45-90 degrees, 
not over 7mm. long. Wings nearly as long as banner, arched, nar- 
-owly oblong, obtuse. Keel about 2 mm. shorter than wings, 3 mm. 

long, 1 mm. wide, with straight base and then abruptly arched to erect 
at the obtuse tip which is purple and 2mm.high. Calyx tube about 3 
"m. long, triangular-campanulate, very oblique at tip, equally inserted, 
»=hy or nigrescent, teeth deltoid or triangular, rarely one fourth as 

long as tube. Pedicels 1-2 mm. long, rather longer than the ovate 
bracts. Peduncles 1-3 dm. long. (the rachis often as much more in 

íruit), longer than the leaves. slender, somewhat spreading, in all but 
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the lowest axiis, tapering. Leaves 5-7 cm. long, about twice as long 
as the internodes, nearly sessile. Leaflets rather truncate to notched, 
inostly linear-cuneate, sometimes cuneate-oblong, the upper pairs on 
the rachis a little shorter, 8-10 pairs, about 1 cm. long, rarely 2 cm. 
iong, long-petiolulate, subalternate, thickish, the upper sides less jpu- 
Lerulent. Stems 1-2 ft. high, flexuous, bushy-branched, inclined to be 
decumbent, very open, froin slender and often underground root bran- 
ches. Stipules rigid, triangular, reflexed, the upper about 5 mm. long. 
The type is the common form from Colorado and central:New Mexico 
in the Sierra Blanca and northward to the Saskatchewan and Nebras- 
ka on dry foothills and prairies. It also occurs or the Pacific slope at 
Durango Colorado (Diehl). Middle Temperate life zone. This varies 
toward A. gracilentus at the south but flowers smaller and pods rarely 
inflated, $e ; i 

--Astragalus flexuosus var. elongatus (Hook. Fl. Bor Am. 1140 
1830 as Phaca). Pods sulcate at both sutures, conspicuously tapering 
and much obcompressed at base, arcuate, barely 3 mm. wide. Flowers 
smaller and white. Leaflets cuneate-oblong. This is the common 
form from Montana northward, though sporadic plants.occur through 
the entire region... ss | ie e788 f 

Astragalus flexuosus var. Fendleri (Gray): Jones Cont. 10 62 (1902). 
Phaca Fendleri Gray Pl. Fend. 36 (1849), Pods straight, rather larger 
above, with both sutures convex and about equally so, tapering.at base, 
smooth, on a stipe half as long as the calyx, rather rounded.at tip and 
apiculate, with chartaceous.walls, few, mostly in short racemes, about 
round in cross-section, alittle suleatey pendent.’ Flowers purple. Ca- 
lyx lobes minute. Leaflets elliptical to narrowly oblong.” Glenwood 
Springs-to Salida and southward to Durango ¡Colorada among juni- 
pers. Upper edge of the Middle Temperate life zoners? i Di Er 

154 Astragalus Diehlii N. Sp. Pods 1-1.5 cm; long; sessile, pen- 
dent, oblong, ashy; about 3 mm: wide and high, abóüt straight or the 
dorsal suture a little.concave, obtuse at.both ends or only triangular- 
apiculate at tip, rarely a trifle narrower below, cross-section obovate 
to a little cordate, ventral suture: conspicuóusly convex (the pods ap- 
pearing wrong side up), the tip in line with the dorsal suture or nearly 
so, suriace ashy. „Flowers about 7 mm. long, light-colored. Pedun-- 
cles shorter than the leaves and mostly half as long as the floral rachis - 
but rarely forms occur with longer peduncles. Leaves about 5-7 cm. 
long. Leaflets 5-9 pairs, cuneate-linear, 1-1.5 cm. long. Stems very 
tortuous, from slender underground branches of the thick and woody. 
crown of the strong and erect root. ‘Adobe plains at Farnham ‘Utah. > 
as to the type. Lower Temperate life zone. This may be only’an ex- . 
treme form-of A. flexuosus. Ea "bee OES rth oF ait 7: 

155 Astragalus gracilentus Gray Pl. Fend. 36 (1849) as Phaca, o 
and Proc. Am. Acad. 6 223 (1864).: Pods sessile, half-elliptical, 1.5-1.8 © 
cm. long, 4 mm. high, 3 mm. wide just below the middle, finely reticu-. 
lated, little rugulose, shortly acuminate and apiculate, not sulcate, mi-° 
nütely hairy, with cross-section. triangular-óvate, the ventral sutured: 
straight or nearly so and tip in line with it, splitting thé calyx and’ _ 
rounded at base, on pedicels about 2 mm. long, and with minute bracts?: = 
on the rachis. Flowers about 1 cm. long, shortly racemose, ascending’, ^ 
when young. Banner oval,about 5 mm. long, abruptly arched to erect * 
at end at calyx teeth and 2-3 mm. longer than keel: Wings narrow: 
and a little longer than keel. Keel with straight basé; then abruptly 
erect and 3 mm, high, about 4mm, Jony, thetip triangular and apici- 
late, .. Flowers father stubby. Calyx tube-3 mm long, the triangular _ 
and very unequal teeth about half as long as tube, cleft much deeper’ ` 
above, slightly oblique at base, Half as wide as long, ashy with slightly. > 
spreading hairs: Peduncles about as long as ore and equaling’ the} 

_ fruiting rachis. Leaves 5-7 em-long. .Leáílets 6-8 pairs, notched and _ 
. rounded, cuneate-oblong: about .5-I'cm.-long. Stems slender froma = 

woody base." Mountains of New Mexico about Santa Fee. Middle — d Lower Temperate life zones, blooming April to May, fruiting in. 
* 

a 
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June. 

Astragalus gracilentus var. Hallii (Gray) Jones Cont. 813 (1898). 
This differs from the type in having the pods wider above and more 
inflated, smoother, rather clavate-oblanceolate, 5-7 mm. wide, about 2 
cm. long, wiih ventral suture straight or concave near the narrowed 
base, and variably convex at tip, little laterally flattened or rarely 
round in cross-section, distinctly stipitate, coriaceous to chartaceous. 
Flowers and pods inclined to be short-spicate to almost capitate, the 
flowers about 1.5 cm. long, stubby, with calyx tube about 5 mm. long 
and 4 mm. high, and with minute deltoid teeth. Twin Lakes and the 
Sangre de Christo mountains Colorado and San Francisco mountains 
Arizona, Middle Temperate life zone. 

Astragalus gracilentus var Greenei (Gray) Jones Cont. 8 14 (1898). 
Pods strictly sessile, with minute and spreading hairs, splitting the 
calyx, 1.5-2 cm. long and nearly 1 cm. wide and high, broadly sulcate 
ventrally, oval to oblong-ovate, conspicuously inflated, faintly cross- 
ribbed, witha triangular, flat and stout beak. Flowers shortly-race- 
mose, 1-1.5 cm. long, as in the type but the calyx teeth subulate and 
half as long as tube. Leaflets broadly oblong, rounded, about 5 mm. 
long. Peduncles longer than the leaves. \Vhole plant ashy, and the 
steins and peduncles almost white. Mogollons New Mexico, bloom- 
ing in April. The type of this form is in the Gray Herbarium and 
duplicate material is in my herbarium and a few others but variously 
mixed since Greene did not know one form from the other confusing 
fallax forms with it. All of themature plants and most of the pods 
he distributed are fallax. 

Astragalus gracilentus var. exsertus N. Var. Thisisa very remark- 
able form wıth few flowers about 2 cm. long, brilliant-purple, strongly 
striped and with exserted claws. The oblong banner is nearly 1.5 cm. 
long with sides much reflexed below, slightly and abruptly arched be- 
yond the calyx tips to 30 degrees, about 2 mm. longer than wings. 
Wings 2 mm. wide. a little arched and obtuse, purple-striped, 3-4 mm. 
longer than keel. Keel straight, forming nearly a half circle, 4 mm. 

long, and 3 mm. high, the tip erect and triangular, light-colored. Ca- 
lyx tube about 5 min. long and 3 mm. high, about as long as the subu- 
late teeth. Bracts much longer thanthe short and stout pedicels, 4 
mm. long. Pods about 2 cm. long, 1 cm. wide and high, sulcate ven- 
trally, strongly cross-ribbed and almost cartilaginous, oblong, sessile, 

splitting the calyx, the stout and flat beak upcurved and about 4 mm. 
long. Ventral suture straight, dorsal suture much arched, cross-sec- 

tion rather obcordate. Leaflets 6-12 pairs, cuneate-oblong, notched, 
fully 1 cm. long. Whole plant minutely woolly. Stipules green, 
nearly linear, almost 1 cm. long. Trinidad Colorado, No. 7 Geo. E. 
Osterhout, 1898. 

Astragalus gracilentus var. fallax (Watson) Jones Cont. 8 14 
(1898). Pods obliqueiy oblong-oval, to ovate, about as in the preced- 

ing variety but ventral suture rather convex above and not sulcate, 
pods short-hairy, abruptly stipitate the stipe being nearly as long as 

calyx. Flowers much as in the type but about 1.5 cm. long, and stub- 

by. Banner oval, about equaling the wings and not much longer than 

keel. Calyx teeth rudimentary, deltoid, the tube inserted at right an- 
gles to the pedicel, very oblique on the lower side and convex above, 
about 5-7 mm. long. Peduncles stout, much longer than the leaves. 
Leaflets 3-15 mm. long, cuneate-oblong to nearly linear. Stipules 

and bracts very broad and very short. In the pine forests of the San 

Francisco plateau of northern Arizona, on gravelly mesas. Middle 
Temperate life zone. It blooms in summer. o. Pa 

Astragalus coriaceus Hemsley Bot. Cent. Am. 1 ( . Pods 
arcuate, cylindrical, about 2 cm. long and 7 mm. wide, with acuminate 

beak, sessile, smooth. Flowers racemose on short pedicels, few, about = 
I.5 cm. long. Calyx tube short-cylindric, teeth subulate and about i 
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a quarter as long as tube. Bracts small and subulate. Peduncles at least as long as the leaves. Leaves 3-5 cm. long. Leaflets 6-8 pairs, linear-oblong and obtuse, long-petiolulate, 1-1.5 cm. long, ashy when young. Stipules linear-lanceolate, about 4 mm. long. Stems short and flexuous. Zacatecas Mexico. From the description there is little to separate this from A. Antoninus or gracilentus forms. 
157 Astragalus Antoninus \Vatson Proc. Am. Acad. 17 343 (1882). This differs in no particular from A. coriaceus except the stipitate pods being slightly sulcate dorsally. The flowers are about 2 cm. long. banner elliptical, about 7 mm. long, arched abruptly to 45 degrees at end of calyx teeth, about 4 mm. longer than keel and a little longer than wings. Wings and keel as in A. gracilentus. Calyx tube short-cylindric, about 5 mm. long, inserted on the lower corner, and the minute teeth triangular and hardly a quarter as long as calyx tube. The rather pubescent pods seem to be ascending or spreading. Saltillo Mexico, probably Socorro Co. New Mexico, Metcalf. 
158 Astragalus pinonis Jones Cont. 8 14 (1898). Pods straight or slightly arcuate below, short-stipitate, oblanceolate, shortly acute at both ends, 2 cm. long, 4-5 mm, wide and high, corrugated, coriaceous, somewhat inflated, with both sutures narrowed and rounded exter- nally, the ventral suture a little raised, neither suture at all intruded, pods reflexed, with ventral side nearly straight, the dorsal side convex. Flowers apparently purple. Banner oval and about as long as keel. Keel purple-tipped, about 5 mm. long, erect tip, straight, acute, pro- duced and nearly 3 mm. high, 2 mm. wide at base, as long as the ob- long wings. Calyx campanulate-cylindric, narrowed below, the tube a little over 2 mm. long, the subulate teeth 1 mm. long. Bracts trian- gular, 1 mm.long. Pedicels slender, reflexed, 4 mm. long. Pedun- cles 2.5-5 cm. long, shorter than the leaves, racemosely few-flowered. with rachis from half to as long as peduncles. Leaves 5-7 cm. long, short-petioled. Leaflets ‚linear, rounded at both ends, barely peti- olulate, 4-10 pairs, 1-1.2 cm. long, 2 mm. wide, not contiguous. Inter- nodes 1.5-2 cm. long. Stipules triangular, small, not over 2mm. long, distinct, not membranaceous. Stems rather slender. ashy-puberulent throughout, nearly erect. branched below, rounded, about 2 dm. long, wiry, green (as is the whole plant), but pubescence ashy and tangled. It has the habit of A, atratus and growing in similar places on gravel- ly benches at Frisco Utah. Lower Temperate life zone. It is pos- . Sible that when better known this may belong to the Lonchocarpi. 

. 139 Astragalus Neomexicanus Wootton & Standley Cont. Nat. Herb. 16 136 (1913). Pods thick-walled, round in cross-section, dense- -ly pubescent wheu young ‘only very immature pods known). Flowers purple, about 2 cm. long, several to many, in racemes which with the peduncles are 15-25 cm. long: Banner and wings longer than the rounded keel. Bracts linear, 4-6 mm. long. Pedicels 2-3 mm. long. Calyx campanulate, gibbous above, 7-9 mm. long, sparsely pubescent - with short black and white hairs, with subulate teeth about a third as ‘long as tube. Leaves 10-18 cm. long. Leaflets about 20 pairs, villous with weak and spreading hairs, elliptical to ovate-lanceolate, acute, . 10-12 mm. long, smooth above. Stipules triangular-lanceolate, about lcm. long. connate. Stems a. foot long. ascending, branched from se, perennial. No. 690254 Nat. Herb.. from James's Canon Sacra- mento Mts. New Mexico, 7000.ft. alt., July 20 1899, Wooton. This seems to be A. gracilentns, but the poor material makes it doubtful. _ 160 Astragalus Sileranus Jones Cont. 2 242 (1891). Pods in the type almost leathery, but varying to almost papery in some forms, ^ . oblong-oval to globose, normally (in the type) rounded ^t both ends, | ‚straight, horizontal, 1.5-2 cm. long, about 1 cm. wide and nearly as ‚high, a little obcompressed, and slightly oblique, with flat and up- turned beak very short, and with dorsal suture a trifle intruded, and . pods about round cross-section, except for the shallow groove along the ventral suture, mottled and very finely cross-nerved, evidently in- ed, single to few. Flowers cream-colored, yellowish when dry, 
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sometimes the bases of wings and keel are purple, about 8 mm. long, 
10-15 in number, sessile, stubby. Banner about 2 mm. long, abruptly 
arched at calyx tips to nearly erect, oval, the sides reflexed 45 de- 
grees at a point a iiitle above the base, and fully 2 mm. wide there, but 
not at all at tip or very base; groove very wide and pear-shaped with 
the wide end up, 2 mm. wide and 1 mm. deep and with an additional 
groove in the middle; blade rather hooded, waterlined from the -back 
much as in A. Beckwithii the groove filling the whole of the banner 
tip and narrowing below, U-shaped above and V-shaped below. The 
wings are oblanceolate, obtuse, arched so that the base: follows the 
curve of the keel, fully 1 mm. wide, close-pressed to keel, but toward 
the tip the upper edges spread a little, about 1 mm. longer than keel. 
Keel about 4 mm. long, the base bent in a rather long arc and then ab- 
ruptly rounded to a little more than erect, and with a deltoid and ob- 
tuse tip which is a trifle darker but not distinctly purple, about 2 mm. 
shorter than banner. ‘Calyx campanulate, abruptly acute at base but 
appearing trurftate, tube about 2 mm. long, not oblique, inclined to be 
hyaline, with spreading and unequal tips aboutas long as tube. Ped- 
icels very stout, about 1 mm. long. Bracts firm, ovate, in flower 2-3 
times as long as pedicels. Peduncles slend er, about 1dm. long, and 
rather longer than.the leaves. Leaves hard'y 1 dm. long, nearly ses- 
sile, wide. Leaflets 7-9 pairs, 1-2 cm. long, oval to oblong, obtuse to 
notched, shortly truncate at the long-petiolulate base, thickish, contig- 
uous. Stipules rigid, green, large, triangular, reflexed, adnate, con- 
nate only at base of stems, about 5 mm. long. Stems flexuous, with 
internodes 5-7 cm. long, several from a stout and woody root, strag- 
gling over bushes or lying flat on the ground. Whole plant softly pu- ` 
bescent with spreading hairs, growing on gravelly mesas among bush- 
es or under pines, Middle Temperate life zone, from the head of the 
Sevier and the Colob to Springdale and the Kaibab on the Colorado, 
Utah and Arizona, blooming in summer. This was named for that in- 
defatigable collector A. L. Siler-who worked in this region. 

Astragalus Sileranus var. cariacus Jones Cont. 7 642 (1895). Pods 
2-4 cm. long, variously acuminate-tipped and often tapering at base, - 
the tip being upturned and the base down, and so the pods are oblique, : 
much inflated in the middie, narrowly elliptical, to oval. Leaflets el- 
liptical-oblong, 1-2 cm. long. Elk head ranch on the upper Virgin 
river Utah. 
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18 ARGOPHYLLI. 

Pods 1-celled, with dorsal suture not raised within except a 
little in A. cibarius and forms of Missouriensis and desperatus, 
round to obcompressed and rarely triquetrous in cross-section, 
mostly ovate to lanceolate in longitudinal-section, with upcurved 
tip and ventral suture straight or concave, the dorsal suture very 
convex, the body being oblique to arcuate, raraly both sutures 
are nearly equally convex and so the pod is nearly symmetrical, 
pod sessile or only shortly stipitate, mostly rounded below and 
splitting the calyx, but conspicuously tapering in A. iodanthus 
and amphioxys, often cordate at base, 1-5 cm. long (5-8 mm. iu 
A. lectulus), normally 2-2.5 em, long, a little inflated only in 
some shaggy-podded forms, and alittle soin A. Zionis, desperatus 
and tephrodes, fleshy when fresh but the walls rarely 4 mm, wide, 
generally cartilaginous when dry, wrinkled, and inclined to have 
the sutures (whieh are denser) raised externally and rather sharp 
on the edge when dry but not raised when fresh, very weakly at- 
tached to the calyx and separating from it readily, rarely sulcate, 
ascending (reflexed in A, desperatus), not opening much at ma- 
turity and then at tip and along the ventral suture, triangular- 
acute at tip, shortly racemose. Flowers 1 cm. long (rarely 5 mm. 
long in A. desperatus) or more, mostly large and pink-purple, 
rarely white or red. Calyx tube cylindrical, but somewhat later- 
ally flattened, with teeth never over half the tube (rarely longer 
in A. desperatus) and mostly much shorter. Pedicels short, gen- 
erally much shorter than the rather large bracts. Peduncles 
mostly not longer than the leaves. Upper leaves the largest, pet- 
ioled (except in forms of A. inflexus). Leaflets never linear nor 
conspicuously fleshy, flat, always jointed to the rachis, Stip- 
ules large (rather small in the Missouriensis group). never con- 
nate, adnate, ovate to triangular-subulate or wider. Stems cespi- 
tose, perennial (A. amphioxys and desperatus bloom the first 
year), short, prostrate below, often nearly acaulescent. from a 
thick and often woody root, with the lower internodes very short 
and stipules often imbricated. Plants rarely 4 dm. long, mostly 
silvery-pubescent (nearly smooth in A. cibarius and iodanthus), 
of the Lower Temperate life zone, rarely touching the edges of 
bes adjoining zones, blooming in spring and fruiting in May and 
une. 

KEY i 

A. Pods never evidently woolly nor shaggy Einikept in A. desperatus, 

; appressed. = $ E 

AB. Peds not: nor conspicuously cellular when dry (except in A. ‘Shortianus) Boc With the comme PALEMIA ting une, Le 

Pubescence when present loosely 
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Pubescence attached by the end. 
ABC. Pods oblong to linear-lanceolate, not reflexed ar- 

cuate or very oblique, generally variably sulcate dor- 
sally and ob compressed, not less than 2.5 cm. long, 
smooth to very shortly pubescent when ripe, with 
walls 2-43mm. thick when fresh, sometimes .5 mm thick! --.. 
in A. iodanthus. Flowers narrow. Calyx appressed- . 
hairy, narrow, cylindrical but rather laterally flattened, 
truncate to shortly triangular at the oblique base, the 
teeth less than half as long as the tube. Stems 2-3 dm. 
long, herbaceous, decumbent from a thick and woody 
root. Internodes longer than the stipules. plants in- 
clined to be green when well developed, and ashy when 
young; and then with closely appressed short hairs. This 
group is somewhat related to the Sarcoczrpi.  , 

ABCD. Pods very fleshy, with walls about 4mm. thick, 
shortly acuminate, cartilaginous when dry, but not | 
greatly wrinkled, arcuate, narrow, 2-4 cm. long, with 
dorsal suture seemingly a little intruded at times. _ 
Flowers 1.25-1.5 cm. long, in heads. 

Pods with ventral suture much thickened when dry. 
Flowers white. Calyx tube about 7 mm. long.161 Webberi. 

Pods with ventral suture raised as a thin edge when dty. 
Flowers normally purple. Calyx tube 4-5 mm. leng. 

162 cibarius. 
ABC2D.. Pods not corrugated though finely cross-ribbed, 

only slightly fleshy, with pulp hardly 1 mm. thick, co- 
riaceous. smooth, mostly mottled. Flowers about 1- 
cm. long. Stems slender. 163 iodanthus, 

.AB2C. Pods from a little to evidently fleshy; chartaceous 
or thin coriaceous when dry, reticulated and cross- 
ribbed, somewhat inflated, ovate to linear-oblong, 1-2.5 

'' em. long, very oblique, with sharp, triangular, flat beak. 
Pubescence of the leaves silvery and appressed, with 
hairs attached by the base. : 

Pods shaggy with long and spreading hairs. - 164 desperatus, 
Podsonl ashy. 165 tephrodes, 

AB3C. Plants nearly acaulescent or with stems only a few 
inches long, prostrate. Flowers mostly large, never 
small. ‘Pods with conspicuously pulpy walls 1.5 mm. thick 
when fresh, thick-coriaceous to cartilaginous when dry, 
variously wrinkled and obcompressed, broadly ovate to 
narrowly oblong, sharply acute to acuminate, with mostly 
flat beak when dry. Argophylli proper. 

AB3CD. Peduncles normally not over 7 cm. long, or less 
than half as long as the leaves, and sothe flowers are 
clustered among the leaves, occasionally fruiting - 
peduncles are 1.5 dm. long. Stipules imbricated. 
Flowers spicate, few. Pubescence silvery and _ 
closely appressed. (A. Parryi might be sought here). 

AB3CDE  Pods not inflated, large, almost smooth. 
Sa xi Dr 166 Shortiznus. 

AB3CD2E. Pods variously inflated, ovate, rarely broader 
. orlanceolate, mostly shaggy. Flowers capitate. 

a ; 4 = 167 argophyllus 
AB3C2D. Pods decidedly fleshy when fresh and mostly 
- cartilaginous when dry, ascending, Flowers y orate 

-~ Peduncles over 1 cm. long, erect or nearly so, longer — — 
- «than the leaves except when rarely leaves are greatly 

TEAT P T E p: E TE : 
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only when young. Plants blooming early in April and 

a) E LJ . 

Pods long-hairy. 168 Zionis. 
Pods appearing nearly smooth. 169 remulcus, 

A23. Pods sessile, not evidently inflated, fleshy aud pulpy, 
opening along the ventral suture. Pubescence attached by 
tue middle or near it and hairs pick-shaped. Plants acau- 
lescent, or nearly so in small tuits, short-lived perennials 
or winter annuals, some blooming the first year. 

A2BC. Pods rounded at base, with loose outer coat separa- 
ting from t.e inner wall either by a cellular interspace, 
or by splitting and peeling off. Neither suture intruded, 
aan raised a little externally and thin. Pods not re- 
exed. 

A2BCD. Pods 1.5-5 cm. long, very oblique but not much 
arched and with tip variably but not greatly upturned, 
smooth or nearly so when ripe, triangular-apiculate 
to conical beaked, with pulp coarsely cellular which 
on drying leaves the two coats separated by a spongy 
interspace, but the outer papery coat does not peel 
up, this makes the dry pods very light and easily blown 
about in the wind; inner coat thicker or tougher, char- 
taceous. Flowers about 2.5 cm. long, mostly white or 
brillianı-pink-purple, capitate, few, blooming very 
early. Ped'ncles decumbent at least in fruit. . Plants 
with thick, fleshy, tapering, long, erect tap root. 

Pods wit. outer skin conspicuously reticulated, except 
var. laccoliticus. Flowers white or whitish. 170 pygmaeus, 

Pods with outer skin not reticulated. Flowers dark- 
pink purple. 171 Musiniensis. 

A2BC2D. Pods about 1.5-2 cm. long, very fleshy, straight, 
narrowly oblong, with cross-section nearly round 
when fresh, 4-anzled and not spongy and with raised 
sutures when dry, but outer coat drying close to the 
inner wall and when old splitting along the ventral 
suture and spreading out flat from tip to tip like a 
wing but not separating along the dorsal suture, thus 
giving the pod an elliptical eutline. In A. Missouri- 
ensis this is not so marked and often the outer wall 
simply separates with age and flares a little. Flow- 
ers not large. Claws of petals not exserted. Whole 
plant hoary even to the peduncles. Missourienses. 

Pods broadly winged when dry. Flowers whitish. 
172 cymboides. 

Pods not broadly winged when dry. Flowers purple. . 
; 173 Missouriensis. 

. A2B2C. Pods 1.5-8 cm. long, narrowed at both ends, 
very acute, arcuate, fleshy but not cellular nor spongy 
nor walls separating, ventral suture conspicuously 
raised when dry and the dorsal not at all or very thin 
Flowers large, 2-5 cm. long, brilliant-pink-purple 
‚when fresh, bluish when dry. Stems and peduncles 
hoary. 174 amphioxys. 

‘2A. Pods densely woolly or variably shaggy, seldom sulcate 
ventrally and dorsally except at base, normally round to 
obcompressed in cross-section, sessile or with stipe not 
longer than wide, conspicuously inflated only in A. New- 
berryi and funereus forms, splitting the calyx, coriaceous 
when dry, only slightly fleshy or, rarely, flesh is thicker 
and cellular, arcuate at tip or, rarely, triangular-apiculate. 
Flowers purple, ze white or red, 1.5-5 cm. long, capitate. 

. Calyx tube cylindrical. Peduncles never much longer than 
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the leaves, mostly shorter. Plants perennial, with caespitose 
stems prostrate cr at least not erect, and having very short 
internodes, A. irilexus sometimes has longer internodes and 
ascending stems. Whole plant woolly, shaggy or silvery, 
with mostly slender hairs always attached by the base. 

2AB. Pods shaggy, with hairs about straight when dry, inflated, 
spreading or reflexed. Pubescence of leaves and pedun- 
cles neither woolly nor crisped, appressed. Acaulescent or 
with rudimentary stems, never growing in large and pros- 
trate mats. Old petioles coarse, stiff, persistent. Pedun- 
cles neither longer than the leaves nor absent. Newberryenses. 

Pods zbruptly arcuate at tip, rarely twice as long es wide. ; 
Flowers purple or purple-tipped. 175 Newberryi, 

Pods acuminate- lanceolate and equally arcuate. Flowers 
cream-cclored, or lead-colored when dry. 176 Eurekensis, 

2A2B. Tec: densely shaggy or white-woolly (so much so as to 
mostly conceal the surface, not inflated (except in the A. 
funereus group), cartilaginous, not noticeably reflexed, 
opening only at tip.‘ Leaves and petioles soft and slender, 
soon decaying (except in A. coccineus). Internodes not 
loan zer then the stipules (except in forms of A. inflexus). 
Pelicels very short end thick. Plants acaulescent only in 
reduced fos, mostiy prostrate end matted with slender 
but saor: . Pubescence rath^r spreading, of soft and 
very fine, ed, white, tangled heirs like wool (scarcely 
so in the A. fun ereus group). Flowers narrow, with cylin- 
drical tube and short teeth. Leaflets 5 to many pairs, 
mostly contiguous, not thick, flat. Coccinei. 

2A23C. Pubescence very dense and white, the hairs tangled 
and wavy but relatively short and not distinctly woolly 
but rather spreading end zppearing as if woolly or short- 
shaggy, under the microscope the hairs are mostly parallel. 
Flowers large, very narrow, with long claws, brilliant- 
pink-purple or red, mostly bracteate at base, almost 
sessile on very stout pedicels. Calyx teeth subulate and 
about 3 mm, long, shaggy, hooked, broad, the short pubes- 
cence shaggy but barely concealing the surface. Calyx 
a little inflated, the upper side somewhat convex. Leaves 
rarely 7 cm. long, narrow. Peduncles very stout and 
shorter than the leaves. Plants of the lower edge of the 
Lower Temperate life zone, growing on rather bare 
ridges in poor soil inclined to be alkaline but very well 
drained, in the Death valley region. 

Peds ¿bout 3 cm. long. Flowers red even when dry. 
177 coccineus. 

Pocs ¿tcert5 crr.long. Flowers bluish when dry. 178 funereus. 
2A2B2C. I1bescence of very fine, slender, kinked, woolly 

hairs. Cliws of petals not exserted. Neither peduncles 
nor peticles persisting. Pods opening at tip along both 
suturer. 

lobes short. Wings longer than keel. Leatletsroundto | 
179 Utahensis, 

o t 
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lescent. Peduncles nearly always shorter than the leaves. 
Flants with conspicuous stems. Flowers red-purple. 

180 inflexus. 
Plants almost stemless. Flowers mostly white. 181 Purshii. 

161 Astragalus Webberi Gray Bot. Cal. 1154 (1876). Pods with 
both sutures raised externally and the ventral much thickened when 
dry, narrowly-oblong but a little narrowed at both ends, smooth, 5-7 
mm. high, 10-12 mm. wide, generally sulcate to the middle but not at 
the ends, tips broadly triangular and a little laterally flattened, cross- 
section reniform to oblately obovate. Flowers white, 1.5 cm. long, 
spreading. Banner elongated and almost erect, narrow, 8-9 mm. long. 
Wings narrowly oblong, arched to 45 degrees, rounded, about 4 mm. 
shorter than banner and as much longer then keel or less. Keel about 
4 mm. high, straight the end abruptly erect and forming nearly a right 
angle, purple. Calyx tube about 7 mm. long, attached in line with the 
base, the upper side a little arched, the lower side straight, the teeth 
subulate and nearly half as long as the tube. Bracts as long as to a 
half longer than the short pedicels, lanceolate to ovate. Peduncles 
longer than the leaves. Heads rather densely 9-20 flowered. Proper 
petioles rarely as long as the lowest leaflet. Leaflets 5-10 pairs, nar- 
rowly oblong-oblanceolate, with cuneate and long-petiolulate base, 
not over 2 cm. long, not retuse, variably silvery-pubescent. This oc- 
curs sparingly on hillsides in the Sierras near Sierra Valley California 
in the Middle Temperate life zone. It is probably only a marked form 
of A. cibarius. 

152 Astragalus cibarius Sheldon Minn, Bot. Stud. 9 149 (1894). A. 
iodanthus Watson in part, as to Utah material. Pods puberuient to 
almost sınooth, rather abruptly narrowed and substipitate at base the 
stipe from barely longer than wide to 2 mm. long and not jointed to 
the calyx, pods from nearly straight to arched almost to a half circle, 
2.5-4 em. lorg, 7-10 mm. wide, 5-8 mm. high, oblong to broadly linear, 
finely corrugated, not mottled, tip froma little to much flattened, tri- 
angular, walls about 3 mm. thick when fresh the inner one woody, 
cross section from nearly round to almost didymous by being much 
obcompressed. the normal cross-section is nearly ©-shaped but the 
sutures not touching, and the ventral suture raised externally and not 
intruded and only slightly thickened, dorsal sutures raised externally 
as a thin line when dry and intruded as high as wide in forms with 
deltoid cross-section, pods often much sulcate along the micdle. The 
flowers purple, bluish when dry with lighter claws, albino forms rare, 
1.5-2 cm long, almost sessile, with conspicuous lanceolate bracts near- 
ly half s'ong as calyx. Banner ovate, about 1 cm. long, rather deep- 
ly notched, with sides much reflexed below so that the banner seems 
oblong. arched beyond the calyx tips to nearly and rather sharply e- 
rect, white spot deep-purple-veined and conspicuous, blade deep- 
purple below and shading to white above or purple throughout, a little 
sulcate. Wings from nearly as long as banner to 4-6 mm. shorter but 
much longer and narrower than keel, nearly linear, very rounded,a 
trifle narrowed in the middle and a little enlarged above, mostly about 
straight, but sometimes arched to 30 degrees, variably purple at base, 
white above, rarely purpie throughout, flaring at tip and the ends 
turned to horizontal, obscurely erose or notched. Keel about 5 mm. 
long and 4 mm. high, the base straight and then abruptly arched to | 
erect and with tip very obtuse, rounded, and deep-purple. Calyx ni- 
grescent, with tube about 4-5 mm. long and nearly half as high, cleft 
deeper above, and triangular teeth about one fourth as long. Pedun- 
cles normally shorter than the leaves, rarely longer, stout, with the 
pods shortly racemose. Leaves with petioles mostly twice as long as 
the lower leaflets. Leaflets about 9-12 pairs, from oval-ovate or ob- 

bu ovate to cuneate-oblong, mostly notched. about 1 cm. long, rarely 2 

cm. long when over developed, siender-petioled, green above, not - 
. 
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thin, ashy below or on the margins, contiguous. Stipules large, green 
above, ovate or broader, obtuse, often nearly as large as the adjoin- 
ing leaflet, veiny, adnate and connate on the petiole side but free or 
nearly so on the other, in young plants often almost imbricated, near- 
ly smooth. Stems many, 1-2 ft. long, green. Very abundant through- 
out Utah, except the Navajo basin. in valleys and on dry mesas in the 
sagebrush, never in alkaline soil, also extending to the headwaters of 
G.een river and the Wind river Mts. Wyo., throughout Idaho to Wei- 
ser and eastward and northeastward to the Continental Divide, north- 
ward through Montana on both slopes but only on the headwaters of 
the Columbia drainage particularly the Missoula and Deer Lodge val- ` 
iey, not elsewhere in the Columbia basin, southward to the Virgin riv- 
er Utah, westward to eastern Nevada where it is replaced by A. iodan- 
thus of which it there appears to be a well-marked variety. Lower 
Tenperate life zone, extending up into the Middle Temperate life 
zone. Blooming in spring and fruiting in June. 

183 Astragalus iodanthus Watson Bot. King.79 (1871). Pods 
linear-lanceolate, acuminate, mottied, 3-4 cm. long, arcuate almost to 
a circle, completely obcompressed, except at very base and the flat 
and ensiform tip, broadly sulcate dorsally the suture slightly raised 
within but a mere line without, the ventral suture a littie thickened 
but little raised, pods about 2 mm. wide, 2-3 mm. high in the middle, 
cross-sec:ion almost linear, base a little. narrowed or tapering but 
notched and on a minute stipe and inclined to be jointed to it. Flow- 
ers normally white, rarely light-purple. Banner oblong, about 1. cm. 
long, abruptly erect at calyx tips or nearly so, sides reflexed most 
just below the middle and thus making banner fiddle-shaped, not re- 
flexed at tip which is about 5 mm. wide and light-purple to white, the 
white spot obovate and purpie-veined, the blade thin, the groove U- 
shaped and 1 mm. thick and rapidly shallowing to a mere line above, 
the banner deeply notched. Wings oblong, arched from a little to 15 
degrees, a trifle larger above and obliquely rounded, bluish-purple 
above when colored, almost flat to keel with the upper side a little 
concave to it and the lower side the reverse, with flaring tips 2 mm. 

ods often curl out like rams horns, hence arose my name "arietinus 
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obcompressed and sulcate at both sutures so that the cross-section is 
nearly linear, mostly bisulcate to very base along the ventral suture 
toward the base but not at all at the triquetrous tip which is ensiform 
and arcuate or strongly incurved, pods from nearly straight to arched 
into nearly a half circle, a little narrowed below in the narrow forms 
and notched at the ends at the very weak attachment, almost sessile, 
from nearly coriaceous to almost papery (the walls a little fleshy and 
woody when fresh) and finely cross-lined or varying to strongly 
ribbed, green or mottled, filled with pulp, closely reflexed, with vent- 
ral suture raised and thick, and the dorsal suture a mere line exter- 
nally and double with age and thickened within and raised asa mere 
line. Flowers about 1.5 cm. long, straight, mostly narrow, few to 
many, brilliant-pink-purple at tips when fresh. Banner ovate, about 
7 mm. long, abruptly arched at end of calyx tube to 45-80 degrees, 
with sides reflexed to the midrib 2 mm. wide below and so appearing 
fiddle-shaped, white or cream-colored, with white spot obcordate 
and purple-veined and coming within 2 mm. of tip, with the groove 
about V-shaped to semicircular and nearly 4 mm. wide at tip. Wings 
linear, very oblique, arched to 30-45 degrees, about 2 mm. wide, acut- 
ish, a little longer than keel, purple above. Keel about 2 mm. shorter 
than banner, arched from base to the erect tip, about 3 mm. wide 
throughout, the tip obtuse but not rounded, deltoid, dark-purple. Ca- 
lyx cylindrical, about 7 mm. long or less, straight, attached on the 
lower corner but with straight sides, about 3 mm. high, reddish, with 
fine, white, crinkled, short hairs closely appressed: tube fleshy at the 
insertion, not cleft deeper above, the triangular teeth about a third to 
fu ly as long as the tube and capillary. Bracts broadly ovate and hy- 
aline, about 2-3 mm. long, rigid and as long as the pedicels. Pedun- 
cles subscapose, stout, 5-7 cm. long. Leaves not over 3 cm. long, with 
slender petioles twice as long as the leaf-rachis. Leaflets 4-6 pairs, 
elliptical to obovate, obtuse, not over 1 cm. long, rather thick, folded 
and variably silvery on both sides with loosely appressed hairs. Stip- 
ules large, imbricated, shaggy, round to oval, rarely ovate, hyaline, 4-5 
mm. long, very conspicuous, acute. Stems very short and with con- 
gested internodes, only a few inches long at most, rigid, inclined to be 
woody, prostrate or spreading, many and caespitose from the crown 
of the erect and woody root, growing in rocky places, preferably crev- 
ices, often along with A. pubentissimus which at times is very similar 
but without the large stipulesand congested internodes. It some- 
times blooms as a winter annual.. Common throughout the San Ra- 
fael Swell, and growing from Green River to Grand Junction and 
southward to the Moencoppa Arizona where it grows with A. sabulo- 
num and is distinguished from it by the caespitose habit and stipules. 
Lower Temperate life zone. "CE 

Astragalus desperatus var. petrophilus n. var. Pods rigid, decid- 
edly inflated, rarely 1 cm. long, half-oval to obliquely obovate, 4-5 
mm. high, with ovate to cordate cross-section, generally a little sul- 
cate dorsally near the base, and sometimes also ventrally there but 
the ventral suture mustly a straight. thick and raised line, and the dor- 
sal suture a raised and thin partial partial partition within, tip of pod 
very sharp, upturned, deltoid, with a sharp and subulate beak, surface 
of pods so shaggy as to conceal the skin, sometimes crose-ribbed.. the 
pubescence falls off long after maturity, pods indifferently spreading. 
1-3 on the ends of the filiform peduncles which are 1-10 cm. long, and 
rarely as long as the leaves. Flowers 5-7 mm. long, from stubby to 
narrow, 1-5 on the ends of the peduncles. not reflexed. Calyx teeth 
from,rudimentary to triangular and 1 mm. long. Leaves very much 
reduced and short. Leaflets 2-3 pairs, thickish, ashy, 3-4 mm. long, 
elliptical, folded, obtuse. Petioles about aslong as the leaf-rachis. 

. Stems form an oblong mass of imbricated stipules, rarely 1 cm. long, 
JJ many on the crown of the erect root, the mat 4-6 inches wide. Very 

. variable. This is toe most condensed form and the smallest mats re- 
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semble, closely, A. montanus and A. humillimus. It grows in crevices 
of flat rocks, in the San Rafael Swell region Utah, and bloomsin May 
and June, and fruits soon after (as does the species). 

165 Astragalus tephrodes Gray Pl. Wr. 2 45 (1853). Pods about 
half-oval-ovate, nearly half as high or wide as long, about 1 cm. long, 
ashy, normally ascending in short spikes, a little arcuate toward tip, 
sessile at the rounded base, weakly attached, rather finely cross ribbed 
and inclined to be sulcate below at both sutures and obcompressed at 
very base, cross-section obcordate to slightly didymous, both sutures 
thickened externally. In the type, whieh is based on two small speci- 
mens in fruit only, the pod is half-moon shaped, with straight ventral 
suture, sulcate dorsally and with flat and deltoid tip, hoary with mi- 
nute hairs. Other material from Socorro has pods from obliquely 
ovate to arcuate-lance-oblong, with triangular and flat tip about twice 
as long as wide and inclined to be sulcate at both sutures but with sim- 
ilar beak. Walls very fleshy when fresh but thin when dry. My own 
specimens from the Needles Cal. have pods more acute. The flowers 
in the type are described as about 1 cm, long and purple. In the So- - 
corro material and my own the flowers are 1-1.5 cm. long and purple 
tipped, like A. remulcus bnt shorter and smaller. They have the same 
short-cylindric calyx tube appearing campanulate in fruit, with teeth 
triangular and nearly half as long as tube. The calyx can hardly be 
called woolly though the appressed hairs are somewhat tangled. Pe- 
duncles about 1 dm. long, having the rather many flowers spicate. The 
bracts and pedicels are the same as in remulcus. Leaflets 7-10 pairs, 
eiliptical to oval, obtusish, contiguous or separated, about 1 cm. long, 
loosely silky with somewhat tangled long hairs. Leaves about 1 dm. 
long, with petioles shorter than the rachis. Stems slender and decum- 
bent or prostrate and with few nodes, as in remulcus, arising from slen- 
der underground root branches. It was described as a possible bien- 
nial. From the western base of the Organ Mts. New Mexico to the 
Needles Cal. Tropical, on benches. It seems to be rare. This species 
has some resemblance to A. Feensis. 

166 Astragalus Shortianus Nutt. in T. & G. Fl. N. A. 1 331 (1838). 
A. humilis Geyer. Pods from lanceolate to linear-oblong (even ovate 
in the variety), corrugated, cellular when dry, rounded at base, joint- 
ed to the calyx, inclined to be sulcate at both sutures below, acumin- 
ate, 2-7 cm. long, 10-15 mm. wide, rarely over 5 mm. high, somewhat. 
arcuate especially toward the mostly flat and ensiform triangular tip, 
broadly sulcate dorsally and mostly bisulcate ventrally, much obcom- 
pressed when mature, often round in cross-section when fresh, mi- 
nutely pubescent, not mottled, ascending, with ventral suture thicken-. 
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normally much shorter or absent and plants then acaulescent. Stip- 
ules large, triangular to subulate-lanceolate. Crown branches many, 
forming a dense tuft. Common on the plains and foothills of the 
Rockies from central Wyoming and the Laramie plains southward 
through the mountains at low elevations, westward to Sapinero Col. 
and Santa Fee New Mexico and the Plains to the eastward, not in Ari- 
zona. Middle Temperate life zone in gravelly soil. 

Astragalus Shortianus Var. cyaneus (Gray) Jones Cont. 8 5 (1898) 
and 10 65 (1902). A. cyaneus Gray Pl. Fend. 34 (1849). This differs 
from the type in the ovate pods being about 2.5 cm. long, the shorter 
and wider pubescence not at all shaggy on the calyx, smaller leaves 
and more condensed habit. Leaflets rarely over 1 cm. long, oval and 
with cuneate base. Bracts about 4 mm. long. Pedicels about 1 mm. 
long. Flowers about 1.5 cm. long and short-clawed. Calyx tube 
about 3 cm. long, the short teeth 2 mm. long The hairs often havea 
little knob near the base showing a tendency to be fixed above the end 
asin the next group. This is the common form of the Rio Grande to 
Texas. .A. Shortianus var. minor Gray, in so far as it differs from this 
s a form of A. Missouriensis whieh intruded sutures and pick-shaped 
airs. : 
167 Astragalus argophyllus Nutt. in T. & G. Fl. N. A. 1 331 (1838) 

A. glareosus of most authors, not Douglas. Pods very variable, al- 
ways pubescent with rather loose and not appressed hairs, never really 

_ Shaggy, fleshy, with pulp about 2 mm. thick and a hard inner woody 
wall (pulp thinner in southern regions), somewhat wrinkled when dry 
bnt with smooth outline when fresh, from nearly round but obliquely 
beaked to oval-ovate and oblong-ovate when large, 5-7 mm. high, 
about 1 cm, wide and 1.5 cm. long, rarely more, sharply shortly arcuate 
toward the tip, jointed to the calyx and with a minute stipe when dry 
and rounded to notched at base, a little sulcate’ ventrally, flattish dor- 
sa lly and rarely sulcate except at very base where it is inclined to be 
sulcate at both sutures and obcompressed, but with sutures not in- 
truded, from very little inflated in the type to much inflated in the var 
castanaeformis, cavity full of hairs, cross-section about oval, some- 
times rather didymous when sulcate, vertical longitudinal section ob- 
long-arcuate. Flowers 1.5-2.5 cm. long, brilliant pink-purple, often 
deep-biue when dry (due to the alkali in drying papers), narrow, in 
heads at the ends of slender peduncles, which never exceed the leaves 
and mostly are very much shorter. Claws of petals exserted except 
when old. Banner about 1 cm. long, oblong-oval, dark-pink-purple a- 
‚round the edges, strongly notched, with sides reflexed widely to 45° 
from calyx tips. with while spot large and coming within 2 mm. of the 
edge and narrowed below and with ragged edges and red-purple and © 
branching veins: Wings narrowly oblong, 1-3 mm. Shorter than the 
banner and as much longer than the keel, a little arched and narrowed 
above, 1-2 mm. wide and much narrower than keel, purple-tipped and 

1. long, cabo 

as 
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normally acute at both ends and appearing diamond-shaped, short- 
petiolulate, 5-12 mm.-long, broader when short, densely silvery-silky. 
with fine and soft hairs which are rather loose and inclined to be... 
wavy. The type has rather long peduncies and acute leaflets but is > 
without mature fruit, but there can be no. mistake about its identity. . 
It has been uniformly referred to-A. glareosus which is a form. of A, 
inflexus with short stems:and belongs to the Columbia drainage. The 
stems are woody but slender, spreading flat on the ground and hug- . 
ging it closely as if rooting, with short internodes, mostly only a few 
inches long (rarely a foot long), caespitose. Stipules rather small be- 
low but often 1.5 cm. long above, triangular to oblong-lanceolate, hy- 
aline and veined with green, nearly smooth. Rather common from 
Monida Montana and central Wyoming and!the Laramie plains south- 
ward to New Mexico on the Pacific slope, and westward to the Mogol- 
lons of Arizona, and northwestward to the base of the Sierras at least 
as faras Reno Nevada, and throughout the Great Basin, and on the 
Snake river toward its head in southern Idaho. It grows in mountain 
valleys in moist meadows on gravelly knolls in sweet soil, Middle 
Temperate life zone, not in the Columbia Basin except on the upper 
Snake river. Nuttall's type-is a long-peduncled form from Wyoming, 
with narrow and acute leaflets, in flower, and with immature pods 
and with the characteristic silky pubescence closely appressed. The 
species has very variable pubescence but it is always silky even when 
short and appressed, bnt it is rarely as closely app.essed as in those 
species with pick-shaped hairs, and is finer than in most forms of A. 
Shortianus, and is without the peculiar woolliness of the A. inflexus 
group, the flowers also are paler and without the deep-red of inflexus 
which makes them appear bluer in dried specimens evén when they 
are as deeply colored (doubtless because there is more acid in the 
flowers and becomes bluer in contact with alkaline driers), but mostly 
they are purple-tipped only, while in inflexus the flowers are more or 
less tinged with red even when dry (showing a different chemical 
nature more like A. coccineus), the pods of inflexus even when nearly 
smooth have long and woolly hairs. = A r 

A. argophyllus blooms from May to September. There has been 

much confusion about it, Nuttall mixing it with A. Purshii, Torreyand 
Gray with A. glareosus. ; ; 

This species appears to hybridize with A. Purshii very rarely, the 
tinctus variety forming Astragalus argophyllus x Purshii, when the | 
pods are somewhat narrower. sparsely short-shaggy, with oval and 

normally obtuse small leaflets of the tinctus variety. Such forms are 

5412d Jones from Salina Canon Utah, 6054h Jones from Nagle’s ranch 
on the Kaibab Arizona, and other material from Miller canon in the 
Navajo Basin south of Price Utah. : a = = 

Astragalus argophyllus Var. Pauguicensis Jones Cont. 7 671 (1895) 
and 85 (1898). This has densely silvery leaves witk oval and obtuse 
small leaflets, and with linear-lanceolate pods about 2.5 cm. long and 

5-7 mm. wide, shortly acuminate, very much obcompressed, doubly 

sulcate ventrally and not at all dorsally, finely and closely appressed- 

pubescent. In meadows at Panguitch Lake Utah. A form with sim- _ 
ilar. pods 4 cm. long and with narrow leaflets like those of the variety 

Cnicensis is from Thistle Utah. ds l 

Astragalus argophyllus Var. Martini N. Var. Thisisavery con- 
densed form without peduncle or very short if any, with imbricated 
stipules, with elliptical to diamond-shaped and silvery-silky leaflets, 
the largest not 1 cm. long,and with claw-like pods hardly 1 cm. long 
and deeply corrugated, with both sutures narrow and a little raised — 
externally, not sulcate at either suture but a little obeompressed, 
ovate, the flat tip eg to erect, sparsely short-hairy. Soda 
Springs Idaho June 19 1901 eo. 

. ger peduncle [ collected at Park City Utah. 
1 Rev. Geo. W. Martin. A form with lon- 
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Astragalus argophyllus var. cnicensis N. Var. This is a form 
with long peduncies, stipules nearly contiguous, with stems many and 
densely tuited, short, ascending and with very many greenish leaves 
with very short and sparser pubescence, with narrowly elliptical apic- 
ulate leaflets about 1 cm. long, and with claw-like pods nearly 2 cm, 
Inog and not corrugated but ashy with short and rather dense hairs, 
lanceolate, a little sulcate at both sutures, with the flat tip abruptly 
arcuate to erect, decidedly obcompressed. Thistle Utah 1901, Mam- 
moth Utah 1911, in fruit in May and June. 

Astragalus argophyllus var. castanaeformis (Watson Proc. Am. 
Acad..20 361 1885 as species) Jones Cont. 10 62 (1902). Pods coriace- 
ous, little wrinkled, the walls when dry in some forms are almost 
chartaceous, conspicuously inflated, broadly ovate-triquetrous, half- 
oval, about 1.5 cm. long, 1 cm. wide, 5-7 mm. high, ashy, with ventral 
suture raised and thickened and straight and ending in the flat very 
short and deltoid beak, cross-section ovate-triquetrous, rarely slightly 
sulcate broadly near the base, dorsal suture very convex and raised as 
a thin line but not intruded. Peduncles 2-3 cmi long. Flowers about 
10, light-colored, the tips of wings and keel purple. Leaves 4-8 cm. 
long, with the petiole often as long as the rachis, Leaflets 4-8 pairs, 
obovate to elliptical, acutish to rounded, rarely 1 cm. long, ashy with 
short pubescence. Stems densely congested and very short, with im- 
bricated stipules. This is the thinnest-walled form of the species, it 
g ows in the pine forests of the Mogollons about Flagstaff and Wil- 
liams Arizona. 

Astragalus argophyllus var. pephragmenus (Jones Cont. 5 267 
1893 as species). Pods about 2.5 cm. long, 7-10 mm. wide, about 5 
mm. high, very fleshy, a little wrinkled, cartilaginous, from nearly 
lanceolate to oblong-ovate, oblique to a little arctate, ashy, rounded 
and jointed to a very thick and short stipe, scarcely more than strong- 
and deltoidly flat-beaked, with ventral suture very thick and raised 
(about 1 mm. thick when dry), mostly straight, with dorsal suture a - 
mere raised line externally and internally, convex, pods flattish dor- 
sally and sometimes a little bisulcate ventrally, cross-section about 
oval when dry, inflated. Leaflets 5-15 pairs, about oval, apiculate. 
rather thick, rarely 7 mm. iong, densely silvery-hairy, with closely ap- 
pressed hairs. Petioles often longer than the leaf rachis, and the leaf 
about 5-8 cm. long.. Stems much branched and tufted, ascending. a 
few inches long, with internodes, longer than the stipules, and the pe- 
du! c e a little longer than the leaves. Top of the Pinal Mts. Arizona 
among rocks, Middle Temperate life zone. This at once suggests A. 
Shortianus var.cyaneus but the pubescence is that of argophyllus 
with the wavy and fine hairs fixed strictly by the base, and the stems 
with produced internodes, but the pods are more like that variety 

Astragalus Zionis Jones Cont. 7 652 (1895). Pods arcuate, hori- 
zontal, abruptly long-acute with flat and subulate style, linear-oblong, 
2.5-3 cm. long, about 7 mm. wide and high, rather triquetrous but with 
rounded sides, flattened to a little sulcate dorsally and somewhat ob- 
compressed, bnt round when fresh, with cross-section oblong exter- 
nally and linear internally, with walls 2 mm. thick when fresh the in- 
ner part only coriaceous and wrinkled when dry, mottled, dried im- 
mature pods are laterally flattened, ventral suture not raised when 
fresh, when dry the suture is conspicuously raised and with the sides rather flat and ata sharp angle to eachother, jointed to the calyx, rounded and rather narrowed to it, shortly sparsely shaggy with ra- 
ther spreading hairs, never sulcate at base, widely spreading, when 
much arched then much obcompressed, the thread-like beak often 1 
em. long. Flowers short-racemose on stout and nearly erect pedun- 
cles 1-2 dm. long, purple-tipped, 14-20, about 2 cm. long. Bannera 

_ little over 1 cm. long, oval-ovate, with sides reflexed 2 mm. wide in 
_ the middle only, arched to 45 degrees beyond the calyx teeth, and groove nearly forming two thirds of a circle being 3 mm. wide 

x 

- 
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and 2 mm. deep, very broad and large, and shallowing toward the tip, 
white spot M-shaped, large, purple-veined below and stippled -above. 

Wings linear, 2 mm. wide, somewhat ascending, rather. obtuse, tips 

horizontal and connivent, purple throughout, 2 mm. longer than keel, 

and 2 mm longer than banner. Keel straight, bent sharply to erect at 

‚the end, purple, triangular-acute, and 3 mm. high, about 7 mm. long. 

Calyx obliquely cylindrical, the tube about 7 mm long, a little narrow 

attipand base and deeper cleft above, about 3 mm. high, laterally 

flattened, light-colored or reddish, attached in line with the fleshy base 

and with the upper side arched a little and also with the lower side 

straight, loosely short-nigrescent with the wavy hairs little spreading, 

nearly sessile on very stout pedicels. Calyx teeth rather thread-like 

and about one third as long as the tube. Bracts subulate, with filiform 

tips, nearly 1 cm. long, green. Leaves, 1-3 dm. long, very narrow, the 

petiole nearly half the whole, and the rachis conspicuously tapering to 

a fine point and rigid though slender. Leaflets from ovate. and very 

acute to diamond-shaped, 5-20 mm. long, distant, about 5-8 pairs, long- 

petiolulate, ashy with minute and very fine and appressed short hairs. 

Stipules triangular-subulate, 1-1.5 cm. long, green and reflexed, adnate 

but not at all connate. Stems hoary, rarely 1 dm. long, with 5-8 inter- 

modes, ascending from a woody base, much branched, some of the 

nodes 2-3 cm. apart. This grows in red Sand on gravelly slopes near 

rocks or hanging in festoons from the rocks along the Virgin river - 

from Belleview to Little Zion Utah. Lower Temperate life zone. The 

species reminds one of A. Parryi but the pods are those of the amphi- 

oxys group, and the pubescence that of argophy!lus though looser 

and may be an extreme form of it, but the habit is that of sparsiflorus 

and Parryi. The peculiar fleshiness of the fresh pods does not show 

in the dried fruit. 
169 Astragalus remulcus Jones Cont.7 658 (1895). A. amphioxys 

var. brachylobus Gray, not A. brachylobus DC. Pods 2-4 cm. long, 

7-10 mm. wide or high according to the compression, very thick and 

cartilaginous when dry, the walls thick and woody, and the fleshy 

pulp thick when fresh, decidedly oblique but not much arcuate, from 

obliquely ovate to narrowly oblong and very variable in shape, longi- 

tudinally wrinkled and somewhat corrugated vertically, appearing 

nearly smooth bnt minutely woolly, rounded,at base and sessile in the 

calyx, rather blunt at the oblique tip where the thickened sutures are 

united into a very thick flat prow much wider than long which is ab- 

ruptly produced into a nearly round and very stout beak 1-2 inm. long 

which ends in a filamentary recurved style 5-10 mm. long, slightly in- 

flated, ascending and rather appressed-spicate, ventral suture very 

thick (about 1 mm.) and a little raised, dorsal suture somewhat thick- 

ened and raised but not intruded in the type. Pods normally obcom- 

pressed a little below the middle, with oval cross-section, but some- 

times laterally flattened a little and with cross-section vertically oval, 

apparently never sulcate, often appearing 4-angled by the contraction 

ofthe walls at the sutures. Flowers 10-20, loosely short-spicate, al- 

most sessile, spreading, light-colored and purple-tipped, not narrow, 

1-1.5 cm. long, rather stubby. Banner about as long as calyx tube, 7- 

10 mm. long, oval, arcuate remote from the tip of calyx tube ina geu- 

tle arc to 45:90 degrees,whitish or purple-tinged around the edges, 

with sides reflexed a little along the middle. Wings narrowly-oblong 

. and rounded, arched a little, about 2 mm. wide, a little. longer than 

 keeland $ mm shorter than banner, purple. Keel straight, about 5 

mm. long, the end abruptly erect and 3 mm. hig i h and with rounded 
apex. Calyx tube broad, 6-7 mm. long and 4 mm. high, flattened lat- — 

. erally a little, short-cylindric, attached in line with the fleshy base,  — 

—— the upper side slightly convex and cleft deeper above, short-wooily, | 

the deltoid teeth about 1-3 mm. long. Bracts ovate to oblong, hyalin 
 long-ciliate, 3-5 mm. long and longer than the stout pedicels. Fedun- 

| ut, about ng as the leaves or more, he floral ra- 
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long. flexuous, the stout petiole decidedly shorter than the rather ta- 

pering rachis. Leaflets thick, 10-17 pairs, oval, 5-30 mm. long, often 

acutish at both ends, strongly petiolulate, often nearly contiguous, in- 

clined to be smooth above and short-wavy-hairy below and on the 

margins. Stipules triangular, green above, about as long as the near- 

est leaflet, adnate, not connate. Stems very short, woody, and almost 

creeping as in A. argophyllus, the season’s growth with white inter- 

nodes nearly 3 cm. long. Western side of the Mogollon plateau from 

Prescott and Skull valiey Ariz. to Springdale Utah, and eastward at 

least as far as Flagstaff Ariz. Lower and extending into the Middle 

Temperate life zone, among pines and junipers on mesas. This is a 

well marked but very variable species with pods much like those oí A. 

Missouriensis but thicker, the pubescence and habit and general char- 

acteristics are those of the argo; hylius group. It has been referred to 

both Missouriensis and Shortianus, and may bea form of argophyilus 

var pephragmenus bnt the broad and stubby flowers with petals ali 

about equal are different. : 

Astragalus remulcus var. Chloridae N. Var. Pods linear-oblong, 

about 3-4 cm. long, 5-9 mm. wide or high, often arched to a half circle. 

Dorsal suture infolded (but pods scarcely sulcate) and then produced 

as a thin partition over half way to the ventral suture, or pods wholiy 

1-celled and suture not intruded. Pods and flowers racenıose, with the 

rachis 1-2 dm. long, on peduncies 1-2 ft. long. Calyx teeth subulate, 

1-3 mm. long, nigrescent. Leaflets elliptical and nearly always strong- 
ly apiculate. Proper stems almost none, This is a striking variéty, 

appearing as if a hybrid with A. Layneae, but with only the septum ot 

that species. Chloride Ariz., among junipers on gravelly mesas. li 

blooms in April. 

170 Astragalus pygmaeus Nutt. in T & G. Fl. N. A. 1 349 1838 as 
Phaca). A. Chamaeleuce Gray Bot. Ives 10 (1860). The pygmaeus 

of authors is a synonym of earlier species. The plant on which Gray 

intended to found Chamaeleuce was A. Newberryi, but as he gave no 

description and cited this as his type ^. Chamaeleuce becomes a syno- 

nym. Pods 2.5-4 cm. long, 2 cm. wide, nearly 1 cm. high, mottled but 
ashy till mature, elliptical to oblong-ovate, when fresh half-oval-ovate 

or half-oval and without any apparent sutures and with smooth out- 
line and with pulp about 4 mm. wide when fresh and with large cells 

which soon dry out and feave air spaces in the pulp, when dry the 

pulp is about 2 mm. wide and is traversed by threads from the cel. 

walls and by a coarse and fibrous network near the outer skin (shown 

by interrupted black lines in drawing “a” and flat-wise by "d") which 
either adheres to the papery skin like the veins in the wing of a cicada 

(hence my name “cicadae”) or separates from it according to the dry- 
ness or moisture in the air at the time of maturity. This inner skin i> 
thin but denser and full of fine parallel lines. The cavity of the pod is. 
full of juice which dries to cobwebby hairs. The pods are oblique 

but a little arcuate if at all. Cross-section round to oblate-oval. The 
flowers are mostly white or light-colored, about 2 cm. long. Banner 
oval, about 2 cm long, gently arcuate remote from the calyx to 45-90 
degrees, the erect part much shorter than the rest, whitish but purple 

veined at tip, with sides reflexed about ] mm. wide in the middle, 2-3 

mm. longer than the keel. Wings linear, about 1mm. wide, a little 

arched, purple and purple-veined, rounded, hardly 1 mm. longer than 

keel and much narrower. Keel about 7 mm. long, with straight base. 
and the tip arcuate in a quarter circle to nearly erect and triangular 
but obtuse, about 3 mm. high. Calyx tube 6-8 mm. long and 2-3 mm. 
high, reddish, ashy, deeper cleft above, narrowed below and attached in 
line with the base, the sides about straight, split by pod at maturity, 
on a stout pedicel about 1 mm. long whichis nearly as long as the thick 
and green and ovate bract. Calyx teeth triangular and about 1 mm. 

. long in the type. Peduncles stout, longer than the leaves. Leaves 2-5 
 em.long in the type, wide, the petiole longer than the short leaí-ra- 
chis which is tsout and tapers but little. Leaflets contiguous, from — 
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nearly round to oval-obovate, the largest 1 cm. long, thick and flat, 

very obtuse and rounded and short-petiolulate, inthe type about 3-5 

pairs. Stems almost none, rarely 2-5 cm. long, densely congested. 

Stipules ovate to triangular, mostly overlapping, nearly 1 cm. long, 

shaggy. Whole plant hoary with fine and scarcely flattened and near- 

ly smooth hairs. Pods and flowers ascending, but pods flat on the 

ground because of declined peduncies. Bad lands from Yellowstone 

Park to the Uinta Mts. in very poor clay soil. on gentle slopes, upper 

part of the Lower Temperate life zone.‘ The var. cicadae (A. cicadae 

* Jones Cont. 4 35 (1893) is a better developed plant with leaves and 

peduncles nearly 1 dm. long, leaflets 5-7 pairs, flowers white or brill- 

jant-pink-purple with banner and wings a little longer, the banner of- 

ten 1.5 cm. long, and calyx teeth 1-4 mm. long. This abounds from 

Theodore (Duchesne) on the upper waters of the Duchesne river along 

south of the Uintas to the White river Colorado, in similar soil. All 

sorts of intergrades occur so that it seems hardly more than a form 

of the species, the calyx is often black. In its immature state with pur- 

ple flowers it is not easily separable from A. amphioxys except by the 

broader leaves and shorter flowers, the lowest leaf is ofton represen- 

ted by a single large terminal leaflet. 

As:ragalus pygmaeus var. laccoliticus (Jones Cont. 7 672 1895 as A. 

Chamaeleuce var. laccoliticus). This differs from the type in the ob- 

ovate leaflets being deltoid-acute, flowers purple, and in the ovate 

pods stronzly arcuate-tipped having the smooth outer skin of A. mu- 

siniensis. It appears like a hybrid with A. Musiniensis but A. pyg- 

maeus is not known in the Henry Mts. Cottrell’s ranch Henry Mts. 

Jones No. 5658q. 
171 Astragalus Musiniensis Jones Cont 7 671 (1895). Pods oval- 

ovate to lanceolate-ovate, 2-3.5 cm. long, about 1.5 cm. wide and 1 cm. 

high, slightly arcuate to abruptly and vertically hooked with flattened 

and deltoid to triangular tip which is not produced intoa beak, round 

and sessile at base, narrowly sulcate ventrally by the suture being de- 

pressed, sometimes a little sulcate dorsally, puberulent till mature 

with short and spreading hairs, smooth and shining when old, not re- 

ticulated, single to few, cross-section oval to didymous, longitudinal 

‘section oblong to oval at right angles toa line connecting the two su- 

tures, cellular pith between the walls thick and conspicuous (about 4 

mm. thick when dry), inner wall smooth and satiny shining, pods 

wholly 1-celled, with sutures not evident nor raised externally, lying 

flat on the ground, very light when dry and blowing far away in the 

wind. Flowers rarely 5, on stout pedicels shorter than the ovate 

but subulate pointed rather smooth and hyaline bracts, dark-pink- 

purple, about 2 cm. long, just like those of A. amphioxys even to the 

horizontal and concave wings which touch at the tips. Banner oval- 

ovate, ahout 1-1.3 cm long, arcuate at the end of calyx teeth to about 45 

degrees, with sides reflexed in the middle for about 2 mms. width, 

white spot conspicuous, purple-lined and stippled. Wings narrow, 

rather abruptiy contracted above the middle, about I mm. wide, roun- 

ded, about 2 mm. longer than keel and 4 mm. shorter than banner, a 

little arched. Keel about 7-8 mm. long, gently arched from below 

the middle to erect or nearly so at tip, the tip much rounded and 3-4 

mm. high, with general outline nearly obliquely oblanceolate. Calyx 

about 1 cm. long and 3-4 mm. high, a little laterally flattened, about 

straight on both sides, iruncate at base and tip and inserted on the 

corner, nigrescent with minute black hairs, teeth triangular and hard- 

ly 1 mm. long. Peduncles scapose, about as lonz as petioles, normal- 

ly declined and hooked at the erect tip. Leaves many and congested, | 

5-7 cm. long, the crowns a mass of old and coarse and stiff petioles 

(as in A. Newberryi). Petioles with a single ovate to triangular leaf- 

let, or 3 digitate ones, or rarely with an additional pair a little below, 

leaflets normally lanceolate and short-acuminate and sessile, 15-25 

em. long. hoary with closely appressed hairs attached almost at the 

end and cross-ribbed. Crowns single to few, 1-5 cm. wide, Stipules es 
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oblong-ovate, not acuminate, nearly smooth, rarely visible, On barren 
clay slopes from Price to Ferron Utah and vicinity, Lower Temper- 

ate life zone. 
A common from with shaggy young and sparsely. shaggy old pods 

and 3-5 leaflets from Thompson's Spring and the San Rafael Swell in 
Utah is the var. Newberryoides. The true A. Newberryidoes not oc- 
cur in this region. 

This species though quite distinct simulates A. Newberryi in many 
respects. The flowers are the same, the ieaf habit the same though 
the latter runs into rather many leaflets in the variety, the condensed 
crowns the same. The leaflets of A. Newberryi though normally 

nearly round are often inclined to be tapering at tip. The pods are 
very different when mature. A. Newberryi belongs to the Great Ba- 
sin region though crossing the Colorado drainage at the south, whie 
A. Musiniensis grows oniy on the northern part of the Navajo Bas n. 
It has the appearance of a hybrid between A. pygmaeus and some 
other species, but there is no such other species. Its only associate is 
A.cymboides. [tis common and holds its characters. The tap root 
is many feet long. - 

172 Astragalus cymboides Jones Cont. 7 650 (1895). Pods light- 
colored, acute at both ends, about 8 mm. wide and high, sharp-edged at 
both sutures, and with sides rounded, the pulp nearly 2 mm. thick and 
quickly shriveling when picked, the coat becoming horizontally lined 

- along the middle and with fine but rather indistinct cross lines and un- 
evenly pitted, ashy, with tip flat and triangular-acute and straight, - 
eross-section when dry oblong by the inner walls being much obcom- 
pressed, not sulcate, pods when old appearing nearly 1.5 cm. wide and 
bordered by a line (the edge of the suture), hardly 3 mm. thick in the 
middle and keeled below (the keel the dorsal suture), trisulcate above 
by sharp grooves with the central one at the ventral suture and the 
lateral pair of grooves where the outer wall (now become a wing) 
joins the dody, the space between the central and the lateral grooves 
is very convex so that the cross-section is about like the figure "3" but - 
with the upper arc the same as the lower. Seeds many and filling the 
hairy cavity which splits along the ventral suture bnt does not open 
except a little at the end. The dry pods are very light and blow about 
easily. Flowers about 1.5 cm. long, dull-purplish to dirty-white, with 
the tips inclined to be purplish but the banner nearly always white, 
capitate, rarely 12, nearly sessile and with the ovate bracts much lon- 
ger than the pedicels. Banner water-lined, oblong-oval, about 8 mm. - 
long, arcuate abruptly beyond the calyx teeth to 45 degrees, the sides 
reflexéd near the base to 1 mm.’s width and so making the blade seem 
fiddle-shaped, deeply notched and with groove nearly V-shaped and 2 
mm.deep and 1 mm. wide below, then becoming 2 mm. wide and U- 
shaped above and vanishing at tip. Wings Re a little 
arcuate, notched below the tip, blunt, close-pressed and convex to keel 
below and then spreading and horizontal above, pink-purple and 
striped, 1 mm. wide. Keel sharply arched in the middle to erect and 
with erect part about 3 mm. long and as long as the base which is 
straight and with rounded tip, about 1 mm. shorter than the wings 
which are 2-4 mm. shorter than banner. Calyx about 7 mm. long and 
2 mm. high, cylindrical, obliquely-triangular at base and inserted in 

. line with it, the upper side a little arched, laterally flattened, cleft 
deeper above and oblique at tip, inclined to be nigrescent and densely 

 appressed pubescent, teeth triangular, about 1 mm. long. Peduncles 
from spreading to flat on the ground, rarely 5 cm. long in flower or 7 
mni. long in fruit, normally shorter than the leaves, rather stout, — 
scapose. Leaves 3-8 cm. long, with coarse and persistent petioles 

. mostly twice as long as the rachis. Leaflets 3-5 pairs, normally oval- . 
‘eee 

_ obovate, sometimes elliptical to oval, acutish, nearly sessile and thick, — — 
5-10 mm. long. Stipr y imbricatec, triangular-ovate, 5-8 mm. 

E 
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long, hairy. Crowns several to many. very compact and short, the 
whole forming à dense mat. Whole plant hoary with very dense and 
closely appressed pubescence of slender, round and finely warty hairs 
attached by the middle. Common on clay mesas and in sandy washes 
from Price to Green River and southward at least to Ferron Utah in 
the Lower Temperate life zone. 

173 Astragalus Missouriensis Nutt. Gen. 2 (1818). Pods about 2 cm. 
long, 7-8 mm. wide and 5 mm. high, abruptly stout-beaked, rounded at 
base, straight, rarely a little arcuate, minutely pubescent, strongly and 
finely cross-wrinkled only, with walls about 1-2 mm. thick when fresh 
and with the inner wall very woody, the outer skin inclined to peel off 
a little along the ventral suture but not thrown back nor wing-like 
when old, pods splitting at both sutures nearly to the middle and the 
whole length along the ventral suture when ripe and open at the end, 
inclined to be 4-sided with both sutures raised as keels, and somewhat 
obcompressed and with rounded edge and rarely sulcate ventrally, 
with beak scarcely at all flattened but subulate, cross-section nearly 
round and cavity alittle inflated. Flowers about 1.5 cm. long, purple, 
9-12. Banner about oval, nearly 1 cm. long, gently arched beyond ca- 
lyx teeth to nearly erect, with sides reflexed about 2mm. wide below 
and having an oblong outline, claw white. Wingsnearly linear, alittle 
arched, about 1 mm. wide, rounded, about 2-3 mm. longer than keel and 
4-5 mm. shorter than banner. Keel the same as in A. cymboides, the 
erect part as long as the base, with nearly straight sides and abruptly 
upturned in the middle, about 4 mm. high and with rounded tip. Ca- 
lyx tube about 7 mm. long, and 3 mm. high, nigrescent, short-cylin- 
dric, and with straight sides, somewhat laterally flattened, nearly trun- 
cate at base and inserted near the lower corner, somewhat oblique at 
tip and cleft alittle deeper above, the: subulate teeth spreading and 
about 2 mm. long. Pedicels short and stout, much shorter than the 
subulate-lanceolate bracts which are hyaline and hairy and about 5 
mm.long. Peduncles stout, mostly erect, about 1 dm. longand longer 
than the leaves. Leaves not 1 dm. long, with petioles about as long as 
the rachis, rarely persisting long on the old stems. Leaflets about 5 
(3-7) pairs, inclined to be acute at both ends and elliptical, 5-10 mm. 
long, somewhat thickened, strongly petiolulate, hoary with very fine 
and appressed soft hairs which are flattened in the middle and very 
warty and often twisted and attached near the middle. -Stems short, 
an inch or so long, slender, with internodes seldom as long as the tri- 
angular and conspicuous but not large stipules, several from a _woody 
root, and habit being more that of A. argophyllus but not hugging the 
ground closely. This species grows from Assiniboia and the Saskat- 
ewan, through the Plains of Montana and Dakotah southward to Kan- 
sas and New Mexico, Oklahoma and Texas, and westward to Santa 
Fee and the borders of the Ric Grade drainage at Farmington New 
Mexico and thence northwartt in the mountains of Colorado but not 
on the Pacific slope, common on the Laramie plains and northward 
throngh Montana to the foot of the Continental Divide but not appar- - 
ently on the Pacific drainage, upper part of the Lower and lower. part 
of the Middle Temperate life zones, in gravelly and well drained soil. 

In the var. cuspidecarpus (Sheldon) the dorsal suture is some- 
times produced a little and then is A. Shortianus var. minor Gray in 
part. This species is the eastern representative of the beautiful A. 
amphioxys but they never seem to occupy the same region. There. is 

very little to separate this species from A. amphioxys var. vespertinus 

except the finely ribbed and straight and blunt pods, and leaflets in- 
elined to be diamond-shaped, and the smaller flowers. This species ap- 
pears to require the summer showers and cooler air of the Plains and 
blooms in May, while its congener of the Pacific slope blooms from _ 
March to early May and grows in a region with less humidity and few 

|. rains and higher temperature, and varies far more. A.remulcus var. — er 
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Chloridae is another close relative of this species growing in a still 
more arid region. 

174 Astragalus amphioxys Gray Proc. Am. Acad. 13 336 (1878) 
This is a very variable species. The type has pods acuminate at both 
ends, and the tip tapering into a long and curved subulate beak, the 
pods often bent into a half circle, 5-8 mm. wide and high, or when 
much obcompressed 8 mm. wide and 2 mm. high, the cross-section 
then being oblong when fresh, and linear when dry, but cross-section 
normally nearly round when fresh and triquetrous when dry, that is, 
triangular-cordate, when fresh the surface is ashy and even, when dry. 
it is smoothish from ventral suture about to the middle and then 
strongly reticulate-corrugated to the dorsal suture and along it from 
end to end, when fresh neither suture is evident but both are very 
thin and sharp and raised externally along the edges and much thick- 
ened underneath when dry, when pods are only a little arcuate and 
scarcely sulcate dorsally the cross-section is inclined to be 4-angled as 
in A. cymboides and Missonriensis, and with the same rounded sides, 
but normally it is so sulcate dorsally as to be triquetrous, walls 
about 2 mm. thick, neither the outer nor inner skin woody when fresh, 
thin-cartilaginous when dry, not mottled normally but green, rarely 
old pods show mottling. Flowers in the type rather narrow and near- 
ly 3 cm long, loosely short-spicate. rarely 10. Banner oval, gently 
arched beyond the calyx tips from 10-60 degrees or rarely more, with 
sides reflexed 2-3 mm. wide below the middle giving it an oblong to 
triangular outline, groove very wide and shallow and often 7 mm. wide, 
white spot truncate above to obcordate and oblong to cuneate and 
rágged above with little purple veinlets and stippled, blade darkest 
near the white spot and fading out toward the edges. Wingslinear to 
oblong-lanceolate, rounded and obtuse, oblique, ascending, cóncave to 
keel but turned out at its tip and horizontal and with their tips de- 
clined and conniving over the kee!, 2 mm. wide, 1-2 mm. longer than 
keel 4 mm. shorter than banner. Keel about 7 mm. long, abruptly and 
a little arched above the middie to erect, or nearly so, the tip trian- 
gular and obtuse but not much rounded, 3 mm. high. Calyx tube 7-10 
mm. long and 4 mm. wide, the upper side arcuate a little, the lower 
side straight, obliquely triangular at base and attached in line with it 
and cleft deeper above, a little narrowed at tip and somewhat lat- 
erally flattened, cylindrical, ashy or variably nigrescent with close- 
pressed hairs, the triangular-subulate teeth equal, a third to one 
fourth as long as the tube, ascending. Pedicels almost none, very 
stout. Bracts triangular, about 1 cm. long, hairy. Peduncles 5-15 cm. 
long, rarely as long as the leaves, rather stout and Strict, the fruiting 
rachis, short and pods few. Leaves I-1.5 dm. long, narrow, the leaf- 
rachis rather longer than the petiole. Leaflets elliptical to oval, in- 
clined to be acute at both ends, rarely obovate and diamond-shaped, 
petiolulate, rather distant, 5-10 pairs, nottmuchthickened. Stems rather 
slender, rarely. 1 dm. long, zigzag. Stipules rarely ove rlapping, deltoid 
to triaugular, seldom 1 cm long, adnate, not connate. Plants mostly 
biecnials but blooming the first year as winter annuals, with straight 
and fleshy tap root which is elongated and slender and which at tip is 
branched into a few crowns. A very early bloomer and not continu- 
ing long. Pods easily scattered by the wind, opening both at tip 
and base for a short distance. This species though with less easily 
blown pods than the former two species is commot througout the Na- 
vajo Basin from the base of the Uintas to Steamboat Springs Colora- | do and southward to thh Mogollons and the Little Colorado atleast to 
Winslow, and extending over on the Rio Grande but rare as far as El 

. Paso Texas, throughout the plateau of northern Arizona and down its. 
southern flanks to Prescott and around the western flanks, also ex- 
ron, down the Colorado through the Grand Canon and westward | the Charleston Mts. and northward to Moapa Nevada and — 
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St. George Utah. Lower Temperate life zone and going a little inte 

he Tropical, growing on gravelly soil on mesas in open places. The 
whole plant is hoary with closely appressed pubescence and the stems 

are about prostrate. 

In the same region where the two species overlap in Nevada this 

hybridizes with A. Layneae, A. amphioxys X Layneae, with the pods 

of amphioxys and the flowers and somewhat woolly fine pubescence 

of Layneae, peduncles 1.5-2 dm. long and with rachis often 1 dm. long. 

Calyx nigrescent and 5 mm. long, 3 mm. high, short-cylindric, cleft 
deeper above and with unequal teeth, horizontal. Pods rather shortly 
acute at both ends, about 3 cm.long,about the same as the variety 

vespertinus, dorsal suture not intruded. Chimihuevis Mts. Arizona 

(south of Franconia) and my No. 5010 from the copper mine west of 

St. George Utah, April 4 1894. Some of the plants are elearly 3 years 

old. The flowers are rather short and stubby, about 2 cm long, the 

banner not much longer than the wing, the keel broad. 

Astragalus amphioxys var. vespertinus (Sheldon Minn. Bot. Stud. , 
9 150 1894 as species). This is a form hardly deserving varietal rank, 

with pods about 3 cm. long, narrow!y oblong and mostly straight, 

with the coatings inclined to separate along the ventral suture as in A 

cymboides and with the dry cross-section inclined to be quadrangular, 

the pods with triangular-acute tip and a little narrowed but not acumi- 

nate at base. Leaflets not many and fewer pairs, obovate and obtuse. 

Peduncles. normally longer than theleaves. Calyx teeth often 2 

mm.long. Conspicuous as are the extremes among the forms of this 

species there is every gradation in all the characters in the same soil 

and locality. This variety is the common form on the clay slopes and 

mesas of the Navajo Basin. Coville's plant from the Panamint Mts. 
is probably something else. 

Astragalus amphioxys var. cymbellus N. Var. Low and nearly 
acaulescent winter annuals. Leaflets from elliptical and acute to 

broadly obovate and strongly apiculate, 3-6 pairs. Flowers large, white. 

or pink-purple, about 2 cm. long, narrow, with calyx teeth about one 

fourth aslong as the tube. Pedicels short and stout. Bracts lanceo- 
late, hyaline. 4-6 mm. long. Banner oval. Wings linear and purple- 

tipped. Pods oblong to narrowly so, shortly acuminate, narrowed and 

rounded below, about 2 cm long, and 8-I5 mm. wide, nearly round 

when fresh or a little oblate, with a very fizm and woody inner wall 

and a very soft outer pulp which is transparent and nearly 2 mm. wide, 

and with the outer skin very thin. The ventral suture extends through 

the pulp as a thin ridge, the dorsal suture also but very narrow. The 

seeds are horizontal and the cavity smooth within. When dry the pod 

is deltoid to diamond-shaped in cross-section, with both sutures very 

much raised and thickened especially the ventral, the sides being very 

convex along the middle. At maturity and when very dry the outer 

skin splits away from the inner along the ventral suture throughout 

and becomes explanate giving the pod an oval appearance. The pulp 

when dry is often represented by a cellular paper like that of a hor- 

net’s nest which fluffs up along the border and inside of the very thick 

sutural rims. The seed pedicels run through to the outer skin and ap- 

pear as teeth on the rim. Sutures not intruded. Common in the San 

Rafael Swell and the western side of the Navajo Basin. generally on 

clay slopes and benches. It connects with the species by all sorts of 

intergrades. The ventral suture varies from much more to much less 

convex than the dorsal. Lr 
175 As'ragalus Newberryi Gray Proc. Am. Acad. 12 55 (1876). 

The type of the species is the most congested and starved form, and 
is not at all representative of its normal form though very variable. —— 

Pods nearly 2 cm. long and 1.5 cm. wide, ovate to nearly globose, con- 
spicuously inflated, quite oblique. often a little sulcate at base at both 

sutures and somewhat obcompressed, but laterally if at ali flattened — 
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above, ending in a short and conical and rather upturned beak, cellu- 
lar-fleshy when yeung, coriaceous when dry, deeply cordate at base, 
fresh pods almost round in cross-section, very cellular and with close- 
ly appressed hairs, young pods thin and rather papery, not woody. 
Ventral suture a little intruded and thin, but both sutures inconspicu- 
ous. Flowers brilliant-dark-purple, fading to bluish, with tips darkest, 
about 2.5 cm. long. Banner oval-ovate, about 1.3 cm long, 3 mm. wide 
and arcuate to about 30 degrees in a gentle arc from. calyx tips, with 
sıdes retlexed a little in the middle, with broad groove forming about 
a half circle and 3 mm. wide and 2 mm. deep then widening and shal- 
lowing to a mere groove at tip, white spot reduced to half a dozen 
white iines low down on each side of the mid-nerve and forming an 
oblong and truncate to obcoidate area. Wings a little darker than 
banner, linear to near the ear, nearly 2 mm. wide and | cm. long aud 
2-4 mm. longer than keel, concave to keel and horizontalattip asin A 
amphioxys, mostly declined, rounded, much narrower than the keel 
and with tips mostly touching and one of them not flaring, sometimes 
there are 2 pairs of wings to a flower. Keel narrow. gently arched 
beyond the middle to 45 degrees or rarely more, witı tip much roun- 
ded, about 2 mm. wide near tip, a little shorter than wings and 4-6 
mm. shorter than banner, straight. Calyx reddish, a little inflated be- 
low and narrowed at tip, barely flattened laterally, the upper sidea 
little arched, nearly truncate below and only a little obliquely inserted, 
about 1 cm long and 3-4 mm. high, white with very fine and rather long 
and loosely appressed hairs, the teeth 2-4 mm. long, subulate and rath- 
erlax. Bracts hyaline, hairy, subulate, 4-6 mm. long, twice as long as 
the stout pedicels. Peduncles hardly as long as the calyx (in the 
type), very stout, even the flowers not exserted beyond the leaves. 
Leaves short, rosulate, many, with petioles often so short as to be al- 
most undiscernible, but generally conspicuous and longer than the ra- 
chis and stout. Leaflets 2-3 pairs, obovate, thick, apiculate, densely 
and closely appressed-hoary-hairy with fine hairs, shortly petiolulate, 
contiguous, 5-10 mm.long. Stipules ovate. Acaulescent plants with 
very thick crowns and closely imbricated stipules, forming very dense 
and small tufts, short-lived perennials from erect roots with few 
crowns. Pubescence soft and fine, rather iong, dense, white, shaggy 
on the pods, with slender and somewhat flattened and warty hairs. 
The above is the type character only. It is.a very variable species, 
the forms being due to shade more than any other ecological factor. 
It (the type) grows only in very open and warm places where the soil 
is inclined to be clayey and poor. Lower Temperate life zone, scarce 
in the southern part of the Navajo Basin, common from Richfield to 
Marysvale Utah on the Sevier and over to Cove Creek and less common 
to Pioche Nevada, Peach Springs Arizona and eastward to the Little 
Colorado. 

Astragalus Purskii X Newberryi. This hybrid has narrowed and 
curved pods, more slender petioles, smaller flowers, and rather loose 
pubescence. This grows on the Sevier. 

Astragalus Purshii X Watsonianus. This has the leaf and pubes- 
cence characters of the var. Watsonianus but the other characters of 
Purshii. This grows in eastern Nevada. 

Astragalus Newberryi var, Watsonianus (Kunsze) Jones Cont. 10 
68 (1902). Tragacantha Watsoniana Kuntze Rev. Gen. 2 942 (1891). 
A. eriocarpus Watson. Watson’s type is an over-developed plant 

- growing in the shade of the sagebrush, in which the peduncles and 
leaves were relatively much elongated. The pods are cordate-ovate 
and about 1 cm. long, with lunate-half-oval longitudinal-section and 

_ semicircular cross-section below, then itis abruptly contracted into a 
subconical beak half as long as the body and which is erect and very 

% sharp, the pods are shallow-sulcate ventrally at base and somewhat | 
but not conspicuously inflated as in the type species, and about half its 
size. the pubescence about 2 mm. long and spreading at right angles 
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and crisped but not woolly. Flowers narrow as in the type, blue-black 
when dry, about 3 cm. long, with the calyx a half longer than the blades 
and rather shaggy and with the soft hairs more spreading and inclined 
to be nigrescent er black, the subulate teeth often 6 mm. long, the flow- 
ers (about 5) are darker and with much deeper red than the pink-pur- 
ple of A. Utahensis but resemble it very much but bloom nearly ‘a 
month earlier and at the same time as A. Purshii which is very early. 
Bracts often half aslong as the calyx. Peduncles and leaves about 
1-1,5 dm. long. Petioles about twice as long as the leaf-rachis. Leaf- 
lets about 5 pairs, nearly oval, acutish at both ends, 1-1.5 cm long, 
greener but stillvery pubescent. Crowns oblong, several, 3-7 cm. long. 
uy the side of these in the open and without shade grow forms with 
all kinds of variations but with leaves and peduncles short or pedun- 
cles and petioles almost none and with leaflets reduced in number and 
size. Common throughout the Great Basin from the base of the Wa- 
satch to the Sierras and southward to Owen’s Valley and the southern 
flanks of the Mogollons of Arizona, growing on dry benches and on 
slopes in the sagebrush and junipers, Lower Temperate life zone, nev- 
er in alkaline soil nor on poorly drained flats. This is nearest to A. 
Utahensis but does not grow with it and is found at a lower elevation. 
It and A. Purshii grow together and they hybridize freely. It is easily 
separable from it by the coarse pedicels, straightish pubescence, large 
flowers, narrow keel and much wider pods. The hybrids are easily 
recognized and do not seem to persist. This blooms about 10 days be- 
fore A. Purshii, beginning early in May at 6000 ít. alt. and proportion- 
ally earlier at lower elevations. 

Astragalus Newberryi var. castoreus Jones Cont. 7 658 (1895). 
This is a form with leaves and peduncles about 5 cm. long, 3 pairs of 
leaflets about 6 mm. long, elongated petioles, nigrescent calyx, purple 
tipped flowers about 2.5 cm. long with keel tip nearly erect and 4 mm. 
high and much less rounded. Pods elongated-lanceolate, about 3 cm. 
long and abruptly bent (about one third the way up) toan erect flat- 
tish and elongated tip twice as long as:the base. Calyx teeth triangu- 
lar and about 2-3 mm. long. This grows at the copper mine 18 miles. 
west of St. George Utah, a very rare form, No. 5006. eee 

Astragalus Newberryi X Eurekensis. Thisis avery rare hybrid 
with diamond-shaped leaflets 1-2.5 cm. long, 2-3 pairs, minutely and 
rather sparsely pubescent with closely appressed hairs, slender pedun- 
cles and petioles not conspicuously persistent, the former shorter than 
the leaves which are 5-8 mm. long. Pods more sparingly hairy and 
obliquely-oblong-lanceolate and about 2 cm. long. Calyx nigrescent. 
Flowers purple-tipped. Lake Point Utah, No 1743, May 29 1880. An- 
other collection much like it is from Richfield and has more oblong 
leaves and obliquely-oval and sparsely hairy pods about the shape of 
A. argophyllus. One would expect to find many specimens of this 
hybrid, but they are very rare. 

. 175 Astragalus Eurekensis Jones Cont. 3 291 (1893) and 8 12 (1898) 
Pods acuminate-lanceolate, 2-4 cm. long. about 8 mm. wide and 5 mm. 
high, arcuate in the middle to over a half-circle generally, notched at 
base, sulcate ventrally and dorsally at base and toward the middle till 
the ventral suture touches the dorsal making the cross-section of pods 
linear, above the podsare laterally compressed toward the rather 
long and triangular tip, with pubescence loosely shaggy-silky with 
rather long hairs which do not conceal the brown surface of the 
strongly reticulated pods which are reddish till fully ripe. sutures 
raised as strong ribs, pods with base horizontal to ascending, a little 
narrowed below, mostly single to few at the ends of the slender pe- 
duncles which are decumbent and shorter than the leaves. Flowers 
cream-white with purple-tipped keel, appearing lurid-white when dry, 
about 2.5 cm. long, narrow, erect, 3-8. Banner elliptical to ovate and 
about 1 cm. long, strongly notched, gently arched beyond the calyxto — — 
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45 degrees, with sides reflexed at base about 1 mm. wide but not above, 
thick and rather fleshy below, the groove deep and haif-round and 
waterlined, about 5 mm. longer than keel. Wings about 2 mm. longer 
than keel, linear, straight, about 1 mm. wide, with horizontal tips. 
Keel 7-8 mm. long, about 3 mm. wide, strongly incurved from near the 
middie to erect or nearly so at the tip which is blunt and rounded and 
about 4mm. high. Calyx nigrescent with appressed black and spread- 
ing white hairs, with tube about 7-8 mm. long, a little inflated, some 
what narrowed at tip, nearly truncate at base and somewhat obliquely 
inserted, cleft deeper above, about 3 mm. high. with pubescence be 
coming shaggy and long and somewhat spreading, with teeth subulate, 
arcuate, black and 3 mm. long. Pedicels very short and stout, much 
exceeded by the triangular spreading bracts which are 3-4 mm. long. 
Peduncles 5-8 cm: long, slender, brown and like the petioles buta little 
thicker. Leaves many, rosulate, 5-10 cm. long, not very narrow, with 
petioles about aslong as the rachis. Leaflets 3-6 pairs, oblong to nar- 
rowly elliptical, 8-13 mm. long, rather thin, shortly acute at both ends 
but sessile, not contiguous, thinly pubescent with closely appressed 
but rather long hairs, the whole plant with a kind. of lead: color. The 
crowns are mostly single and thick with innumerable old and brown 
leaf-petioles, the 'stipules narrow and rarely visible. Acaulescent. 
"Roots slender; very long and erect. This very distinct species rarely 
hybridizes and yet is a close relative of A. Newberryi but has a much 
restricted range.’ It grows on sagebrush benches in the foothills une 
der the shade of the bushes, rarely in the open when it is more con: 
densed. . Common in the Oquirrh Mts. Utah and. westward to. Detroit 
but not yet found in the Deep Creek Mts, southward to Cove Fort, 
Cedar City and Richfield, eastward from Eureka and Silver City to 
Nephi, but not yet found in the Wasatch. Lower Temperate. life 
zone, in well drained gravel on slopes. This was referred to A. Thomp- 
sonae: ("syrticolus“)-by Sheldon but it has little in common with: it. 
It blooms in May. > : cien 

177 Astragalus coccineus (Parry) Brandegée Zoe 2 72 (1890). ^. 
Purshii var. coccineús Parry West Am. Sci. 7 [0 (1890): «A. grandiflo- 
rus Watson not Bunge. Itis unfortunate that this magificently flow- 
ered species cannot retain the name of Watson for its flowers, are 
comparable only by the yellowish A. giganteus.and the later A. fune- 
reus. Pods alittle inflated. inclined to be suicate beiow the middle at 
both sutures and obcompressed; the cross-section about round above, 
with the conical tip short and about ás wide as high, pods about.3 cm. 
long and 1 cm. wide, oblong, a little wider above the middle, arched 5o 
that the tip is erectior a little more incurved, the base truncate, the 
sutures neither raised nor ‘thickened, the walls 1 mm. thick when 
fresh, and full of. pulp, seeds: filling the eavity which is hairy within 
when fresh and with elliptical cross-section then. Flowers red, very 
narrow and with exserted claws (which are-at least as long as -calyx} 
and narrow blades, the whole about 3 cm. long. Banner eiliptic-oval, 
about 1.5 cm. long, arched about 10 degrees in very gentle arc from 
calyx teeth to7 mm. beyond where the groove stops and then straight 
‚to the tip, the sides reflexed about 4 mm, wide and most below giving 
the blade an oblong appearance, groove obovate and not over 7 mm: 
long, narrowed. below, the cross-section about U-shaped, red-veined, 
it stops about 1 cm. below the tip and then becomes a mere line to tip 
which is flat and 8-10 mm. wide. „Wings nearly. 1.5 cm. long and ;2 
mm. wide, about parallel.with the upper side of keel and straight, a 

| cute on. the lower side.of the end, the ear. being as. long as the rest of 
the blade and extending,1:cm, beyond the calyx tube, a little shorter 
than the keel. gvecheomen bet obliquely oblanceolate, straight, trian- x l , E ‚gular-acute, 4’mm. wide.near the end. and with the tip just a .little 

| above the middle.of the-end, about as long as banner. The petals are 
_ much like those of Colutea. Cal hardly 1 cm. long, about 3 mm. 

sigh, the cross-section rather triquetrous with upper side 1 mm. wide — 
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and the lower 4 mm. wide, almost straight, the lower side rarely a lit- 
tle concave, narrowed and cleft deeper above at the end, but teeth e- 
qual, rather truncate and equally inserted on the very short and stout pedicels, red, thinly shaggy with fine and spreading tangled hairs, as- 
cending in flower and fruit. Bracts 3-4 mm. long, triangular, white- 
shaggy so as to be concealed by the hairs. Peduncles 2-3 mm. thick, 
coarsely sulcate. somewhat curved in fruit. Leaves with the white- 
shaggy petioles as long as rachis, the petioles and peduncles persist- ing iong and closely imbricated below, with the rather small stipules 
concealed by the shaggy pubescence. Leaflets 3-5 pairs, hardly I cm, long, about elliptical, but a little narrower below, acutish at both ends 
and with the pubescence short-shaggy and somewhat appressed. The 
crowns few and often 5 cm. wide, longer than wide and forming a 
dense mat 2-4 dm. wide combined with the many leaves. Roots rath- 
er fleshy, erect and long. From the Panamint Mts. to the Colora- 
do desert south of the Salton Sink, blooming in April. The stems do 
not seem to elongate at all, being represented by the thick’ crowns. 

178 Astragalus funereus Jones Cont. 12 11 (1908). Pods decided- 
ly inflated, about 5 cm. long, 1.5 cm. wide, broadly- to ovate-oblong, 
from nearly half-oval to lunate, hooked at the end, the ventral suture 
a little concave and the subulate tip ascending about 45 degrees and 
3-4 times as long as wide, normally somewhat obcompressed at base 
and shallow-sulcate at least ventraliy, with cross-section nearly round 
and with walls having scarcely any flesh and are chartaceous when 
dry and with cavity much larger than the sceds and without pulp. 
Flowers few, pink-purple-tipped, becoming biuish (and therefore 
naturally acid) when dry, about 2 cm. long, with the claws not exser- 
ted and about as iong as the calyx ora little more. Banner oval-ovate 
and about 1.5 cm. iong and 1.2 cm. wide, with sides reflexed 5 mm. 
wide in the middle to 45 degrees and arcuate in gentle arc to 45 de- 
grees from calyx tip. Groove deeply V-shaped, fully 2 mm. deep and 
less than 1 mm. wide, abruptly widening 7 mm. below tip of banner, 
most of it deep-purple and veined with white on the edges, the white 
spot being present asa narrow band. Wings concave to keel, 3 mm. 
wide at base to the middle and then contracted to 2 mm. wide 4 mm. 
from tip, very blunt and rounded, a little declined, quite as long as keel. 
Keel that of A. coccineus but about 1 cm. long and 3 mm. wide and 
with tip4 mm. high and a little arched and with the end nearly in 
line with the upper side and obtuse and rounded barely apiculate, the 
general outline being half-oblanceolate. The general character of the 
flowers is that of A. coccineus but shorter. Calyx tube about 7 mm. 
long and 3 mm. high and nearly as wide, a little contracted at both 
ends, nearly equally inserted, the upper side arched a little, not cleft 
deeper above, nigrescent-shaggy with rather long and spreading and 
very fine hairs. Bracts deltoid, hardly 3 mm. long, very hairy and in- 
clined to be nigrescent. Peduncles very stout, about 3 mm. thick and 
5-7 cm. long, arcuate, with 5-10 flowers, and with fruiting rachis 1-5 
em.long. Leaves rarely 5 cm. long, with slender petioles much short- 
er than their rachis. Leaflets about 8 pairs, oval and obtuse, rarely a 
little obovate, 5-8 mm. long, rarely 1 cm. long. Pubescence very dense 
and much tangled and almost woolly, or only wavy, but much tangled 
on the pods. Neither petioles nor peduncles persisting when old. 
Young plants rather acaulescent but older ones with rather slender 
and knotted stems often 1 dm. long, and with internodes longer than 
the deltoid and greenish stipules, and about as thick as the peduncles, 
white-hairy and prostrate. The plants form rather large mats. The 
roots are thickened. fleshy an short.d It blooms early in April on clay 
ridges at Rhyolite Nevada, probably in the Charleston Mts., rare at 
Tonopah, and Darwin Cal. . ern DAE sm 

> 
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179 Astragalus Utahensis (Torr.) T. & G. Pac. R. R. Rep. 2 120 
(1855). Phaca mollissima var. Utahensis Torr. Stansb. Rep. 385 t.2 
(1853). Pods narrowly oblong but so long-woolly as to seem half- 
oval, about 2 cm. long, with the body 5-7 mm. wide but appearing 1.5 
cm, wide, barely 3 mm. high, with the rather straightish but crinkled 
hairs about 4 mm. long and spreading almost at right angles. When 
stripped of the hairs the pods are found to be much obcompressed 
nearly throughout and arched to about one third circle, with tip very 
short and conical, with boih sutures strong and a little raised, inclined 
to be broadly sulcate at both sutures, with acutish base, opening a little 
at tip, not inflated, and with seeds hard to get out ¡this and the wool- 
liness being admirable adaptations for wide distribution ), with cross- 
section oblong to reniform and narrow, with walls finely cross-wrin- 
kled and coriaceous and rather thin when fresh but hard and with the 
outer wall fleshy and 1 mm. thick and theinner one woody, pods loose- 
ly attached to the calyx, ripe seede olive-colored. Flowers 2-2.5 cm. 
long, bluish-purple when dry (therefore acid when fresh), about halfa 
dozen on the fioral rachis which even in fruit is seldom as long as the 
flowers. Banner 1-1.5 cm. long, oval, rather deeply notched, with 
sides reflexed 3-4 mm. wide below the middle, rather abruptly arcuate 
to 30-45 degrees just beyond the calyx tips and straight to the tip, the 
white spot broadly cuneate and tridentate or with a single acuminate 
tooth from the center of the rounded or truncate end and beautifully 
veined with narrow and nearly parallel purple lines running down.to 
the base. Wings linear, about straight, a little larger above and roun- 
ded, nearly twice shorter than banner and horizontal beyond, 2-5 mm. 
longer than keel, rarely 2 mm. wide. Keel narrow, about half-spatulaie 
with the end about 3 mm. wide, the purple tip being a little above the 
middle of the end as in A. coccineus but very obtuse, Calyx a little 
inflated and hyaline, reddish, with tube about 1 cm. long. 3-6 mm. 
wide, a little narrowed at both ends, cleft deeper above, the sides be- 
ing about straight, inserted on the lower corner on a stout pedicel 2-4 
mm. long, sparsely woolly and rarely nigrescent, teeth subulate and 
about 3 mm. TE Bracts narrowly triangular, very thin and hyaline, 
5-10 mm. long. eduncles stout, barely as long as the leaves, from 
1.5 dm. long to very short, prostrate in fruit. Leaves narrow, from 1 
dm. long to a few centimeters long and with the slender petioles shor- 
ter than the leaf-rachis. Leaflets about contiguous, about 8 pairs. 
softly woolly with short hairs, normally 1 cm. long, but in condensed 
forms hardly 3 mm. long. Stems densely matted, often forming mas- 
ses 2 feet in diameter, from 1 nm. long or less to almost acaulescent 
and with the triangular to acuminate-lanceolate stipules imbricated or concealed in the white wool, elongated in the shade. This species is found mostly on south slopes in the sagebrush in gravelly places from 
the lower part of the Middle Temperate to the upper part of the Low- 
er Temperate life zone, from Beaverhead Co. Mont. and the western 
part of the Green River basin Wyoming to the southern flanks of the 
Uintas to Price Utah and the eastern slopes of the Wasatch, and west throughout the Great Basin to the Sierras, southward at least to Marys- 
vale and Fish lake Utah, Osceola and Tonopah Nevada, southward of 
the latter place it seems to be replaced by A. coccineus and funereus. - It is common as far west as the East Humboldt Mts. Nevada. It be- gins to blooın in early summer and continues till frost. The pods are like a pellet of wool when dry and blow far, scattering the seeds wide- 
ly because they rattle out so slowly. It thrives also on loose and dry sandy soil. Roots erect and rather fleshy but not long. This is the most beautiful flower in Utah. EU. 
." 180 Astragalus inflexus Douglas in Hook. Fl. Bor. Am. 1 151 1834 Pods 1.5-3 cm. long, 5-10 mm. wide, and rarely 3 mm. high, lanceolate” to oval-ovate, occasional forms occur that are only 1 cm. long, from — 

simply hooked at tip to arcuate nearly to a circle, sulcate ventrally tovs 
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from the base to the middle, much obcompressed till the cross-sec- 
‚tion is nearly that of the figure oco, flattened dorsally to broadly sul- 
cate in the middle, with sutures not intruded, abruptiy rounded (rarely 
acuminate) at base and with a boss-like pseudo-stipe at the junction 

„with calyx, coriaceous when dry and finely corrugated, when fresh 
, the wall is 1 mm. thick with the inner part woody only, pubescence of 
pods from rather sparse and rarely 1 mm. long but spreading to dense 
and shaggy and woolly and 4 mm. long, tip of pod conspicuously flat- 
tened and prow-like and deltoid to triangular-acuminate and longer 
than wide, mostly green-edged, conspicuously different from those of 
A. Utahensis, short-spicate. Flowers brilliant-pink-purple, about 2 
cm. long, in loose heads and becoming short-spicate in fruit. Banner 

. oval-ovate, a little over 1 cm. long, with sides reflexed about 3 mm. 
_ wide below the middle, abruptly arched just beyond the calyx tips to 
45 degrees and then straight to the tip, inclined to appear fiddle-like 
by the sides being reflexed at tip, with groove deep and large and 2 
mm. wide and 1 mm. deep at keel-tip and then vanishing above, white- 
spot fan-shaped and filling the groove and coming within 2 mm. of tip 
and purple-veined. Wings linear, entire, concave to keel and with tip 
horizontal and with the concave side up, straight, deep-purple, about 
3 min. longer than keel.and 4 mm. shorter than banner. Keel about 5 

. mm. long and 3 mm. high, arcuate sharply from near the base to fully 

. erect at the rounded tip. Calyx tube about 1 cm. long, 4-5 mm. wide. 
not appearing inflated, cleft a little deeper above and with base a littie 
nirrowed and inserted on the lower corner at the fleshy end, reddish 
and thin, sparsely short-woolly, teeth 3-6 mm. long, often half as long 
as the calyx and from subulate from a deltoid base to filiforin-tipped. 
Bracts equally variable and from about as long as the teeth to I cm. 
long. Peduncles stout and about 5-7 cm. long. Leaves narrow, 7-10 
cm. long, the petioles rarely over twice as long as the lowest leaflet. 
Leaflets about 10 pairs, mostly contiguous, broadly to narrowly ellip- 
tical. acutish at both ends, rarely rounded at tip and somewhat obo- 
vate, about 1 cm. long when fully developed, softly silky-woolly with 
mostly rather long hairs. Stipules elongated, triangular-subulate. 

; Ste ns zigzag, the internodes in the best developed forms being 1-3 
em. long and making the stems 1-2 ft. long, mostly prostrate. Stipules 
not imbricated. This species prefers sandy places on southern slopes 

dn the Middle and Lower Temperate life zones in the Columbia Basin. 
It runs up the Missoula at least to Missoula Mont. and seems to pass 
over the Continental Divide to Helena though ınost of the higher alti- 
tude forms are the variety. It seems also to reach the Great Basin on 
the eastern side of the Sierras in northern Nevada. The type does not 

. see n to reach above the great bend of the Snake river at Huntington 
though puzzling intergrades do. It blooms in early summer. 

Astragalus inflexus var. glareosus (Douzlas) Jones Cont. 10 62 
(19)2). A.glareosus Douglas in Hook. Fl. Bor. Am. 1 152 (1834). 
This is a form with pods inclined to be hooked at tip, with slender pe- 
duncles often 1 dm. long but sometimes very short, with stems so 
short that the stipules overlap or are closely imbricated, the many 
leaves with leaflets nearly linear to narrowly elliptical and ‚very acute 
at both ends and rather distant and mostly sparsely long-silkv-woolly 
but the plants still with a greenish look. Throughout the Columbia | 
drainage but most common along the Snake river to the Yellowstone 
‚Park, Middle Temperate life zone mostly. This blooms in Apri! and 
May and grows in the sagebrush on well drained slopes and in open 
valleye but not in alkaline ground. The form described by Nelson as 
A. nudisiliquus had old pods where decay had loosened the hairs on the 
.pods which had separated from the skin leaving the pods smooth. It 
often occurs late in the season in A. Purse. Utahensis and desperatus 
This undoubtedly hybridizes with A. Purshii forming Astragalus 
B -x-glareosus, which has more hairy pods amd lighter colored | 
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181 Astragalus Purshii Douglas in Hook. Fl. Bor. Am. 1 152 (1834) 
This is a very variable species. The type pods oblong-oval to broadly 
ovate and lunate, very oblique or arched at least toward the tip, 1.5-2 
cm. long, nearly 1 cm. wide, and 3-4 mm. high, with cross-section ren- 
iform, sessile and rounded at base, densely short-woolly-shaggy with 
short hairs rather closely felted and with other longer hairs which are 
about straight and 2 mm. long, the pubescence mostly concealing the 
surface but not the shape, or pubescence very rarely so short asto 
show the close and reticulated corrugations, broadly sulcate ventrally 
below and decidedly obcompressed to near the tip, flattened but al- 
most never sulcate dorsally, rarely arcuate to one third circle, with 
both sutures thick and raised externally, with tip a little flattened 
when dry and deltoid and hardly as long as wide but very sharp and 
mostly erect, jointed to the calyx. Green pods very thick but grow- 
ing thinner as they mature, completely filled by the large seeds and 
cutting like wood. Flowers 2 cm. long, dull-white, with purple keel, 
appearing a little yellowish when dry, the heads a little elongated and 
with rachis 2-3 cm. long, but with its internodes shorter than the 
bracts. Banner broadly elliptical, about 1 cm. long, with sides reflexed 
2-3 mm. wide in the middle at length, rather abruptly arcuate from 35- 
45 degrees beyond the calyx, tips and then nearly straight to the end, 
fleshy below, waterlined and inclined to fiddle-shaped. Groove 2 
mim. wide and nearly as deep, narrowed and deeper below. Wings 
linear to oblong, abruptly narrowed beyond the ears, about 1 mm. 
wide, rounded, a little arched, 2-3 mm. longer than keel and nearly as 
much shorter than banner. Keel as in A. inflexus, that is, the erect 
part as iong as base and abruptly rounded at least to erect, about 5 
mm. long from the lower end to the bend, 2mm. wide in the middle 
and ] mm. wide at the rounded tip. Calyx tube about 1 cm. long and 
3-5 mm. wide, inclined to be a little inflated, fleshy at base, triangular- 
ly and somewhat obliquely inserted, with upper side a little arched, 
softly and thinly woolly, with the teeth variable, but about half as 
long as tube and triangular-subulate. Pedicels 3-4 mm. long. Bracts 
linear-lanceolate or narrower, about 1 cm. long. Peduncles rather 
slender but variable and shorter than the leaves. Leaves narrow, 5-8 
cm. long, rather dull, with appressed !eaílets in 3-5 pairs, with petioles. 
nearly as long as the leaf-rachis. Leaflets rather narrowly elliptical, 
acute at both ends and inclined to be folded, 5-15 mm. long, sparsely 
long-silky-woolly but pubescence rarely dense enough to conceal the 
dark-green surface, somewhat strongly petiolulate and rather distant. 
Stems prostrate, slender but short and with the internodes. rarely as 
long as the acuminate and elongated stipules. Plants forming closeand 
rather small mats, the crowns much branched and with rather woody 
roots which are erect, shallow and slender. This species abounds 
thie ‘ghout the Columbia Basin and nearly to the heads of all its 
streams as far up as the middle of the Middle Temperate life zone, also 
running over the eastern divide to the Laramie plains and probably to 
Helena Mont., and into the Great Basin in northwestern Nevada, but 
never in the low humidity regions of the Great Basin. This applies to 
type only as to distribution. 

Astragalus Purshii var. interior N. Var. Thesis the white-flow- 
ered form of the Great Basin with the densely matted stems forming 
thick crowns which do not elongate. Leaves rarely 5 cm. long. The 

leaflets 6-8 pairs, elliptical, acutish, 5-8 nm. long, more hoary than the 
type. Flowers 1.5-2 cm. long and with narrow, not noticeably 
inflated calyx. Calyx teeth a third toa quarter as long as the tube. 
Braets and pedicels shorter. Banner hardly longer than the wings. 
Pods rarely over 1.5 cm. long, barely more than oblique, and with very 

‚short and ee s er tip mostly concealed in the dense woo! which : 
auoeraty concen s the shape of the pods. Wings horizontal at tip. 

_ This is the common form of the low humidity regions of the Great. 
eau in the mountains and foothills in gravelly or rocky soil from 
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North Park Colorado to Panguitch lake Utah and Pioche Nevada and 
westward to the Sierras and northward to the tim of the Great Basin. 

It grows throughout the Middle Temperate life zone and far down in- 
to the Lower. It reaches an alt. of 9000 ft. In the mountains it pre- 

fers rocky ridges, and in the valleys grows in the brush on gravelly 

slopes but not in the shade. It is one of the earliest bloomers, coming | 
out along with A. Newberryi. a month earlier than A-Utanensis. ` OC- 

casionally the flowers are tinged with pink or purple, but the !eaflets 

are not obovate. A. consectus Sheldon is an intergrade between this 

and the variety longilobus, with obovate leaflets. + 

J Astragalus Purshii var longilobus Jones Cont. 5 269 (1893). This 
is a form with the brilliant pink-purple flowers of A. inflexus but the 

calyx teeth very variable. Stems matted-acaulescent. Calyx some- 

what inflated. Peduncies rather stout and! longer than the leaves. 
Pubescence loosely long-woolly and: not matted. Leaflets hardly 1 

em. long, oblong-obovate, acute or obtuse, abont 5 pairs, contiguous. 

Leaves rarely 7 cm. long. Pods those of the type and densely long- 

shaggy with hairs 3-4 mm. long. Bracts elongated. Intergrading 

forms occur with shorter calyx teeth, white flowers, and the narrow 

leaves of Purshii. This is the most common form from the Charleston 

mountains Nevada to the San Bernardinos and Owen's valley of Cali- 

fornia and Hawthorne Nevada. It is readily mistaken for A. inilexus 

but is stemless and with the long peduncles and the very shaggy pods 

of A. Purshii and with its short keel. 

Astragalus Purshii var. leucolobus Jones Cont. 5 270 (1893) and 
10 61 (1902). This is a much branched and short-stemmed form with 

the internodes barely as long as the stipules. Peduncles longer than 

the leaves. Bracts and calyx teeth as in A. Utahensis, relatively short. 

Calyx inflated, broad!y-oblong, and with the teeth hardly 1 cm. long, 

truncate below and inserted on the lower corner, Joosely long-wooily 

asin A. inflexus. Flowers purple, stubby, hardly 1.5 em. long, blades 

nearly equal. Leaves 3-7 cm. long. Leaflets about 6 pairs, oval to 

obovate, rounded, rarely acutish, mostly hardly 5 mm. long, though 

sometimes 1 cm. long and obovate. Pods oblong, conspicuously fal- 

cate, with short and felted wool hardly | mm. long, about 1.5 cm. long, 

with a long and subulate beak from an abruptly contracted base. This 

appears very distinct but it intergrades with the above. Itis the pre- 
vailing form on the western side of the Sierras and San Bernardinos. 
Lower Temperate life zone. 

Astragalus Purshii var. tinctus Jones Cont. 5 269 (1893). This is 

a form with loosely branched but densely caespitose and slender stems 

sometimes a foot long but the season's growth rarely 1 dm long, the 

internodes rarely as iong as the stipules and white-woolly. Pedun- 

cles about as long as the leaves. Flowers about 2 cm. long, purple. 

about as in A. Utahensis'but with the keel of Purshii. Pods broadly 

ovate to broadly oblong, a little arched, 1-1.5 cm. long, a little sulcate 

ventrally, densely long-woolly as in A. Utahensis. Leaves rarely 1 

dm.long. Leaflets about 4 (3-6) pairs, oblong-obovate and apiculate, 

"about 1 em. long. Calyx teeth normally subulate and half as long as 

the tube and the subulate bracts ] cm. long, but teeth twice as short. 

This intergrades with the vars. longilobus and lectulus. It is the 

common form of the northern Sierras on both sides in the Middle 

Temperate life zone and running up a little into the Upper, among 
rocks and gravel in open places. Most common at Soda Spring near 

Summit Nevada Co. Cal. and Carson City Nevada, a form intergrad- 
ing with this and A. Purshii grows at Tehachapi. This variety extends 

northward at least to Goose lake. : 

Astragalus Purshii var. lectulus (Watson) Jones Cont. 1061 (1902) 

A. lectulus Watson Proc. Am. Acad. 22 471 (1887). This is the most 
reduced and remarkable form with the straggling stems of the var. 

tinctus, and white-woolly but still more slender and forming loose 
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inats. Peduncles slender, from almost none to 1-2 cm. long, about 3- 
flowered. Flowers purple, about 1 cm. long, the blades hardly 5 mm. 
long. Calyx teeth very variable but bracts and stipules elongated, the 
tube about 5 mm. long and 2 mm. wide. Pods broadly ovate, only ob- 
tuse, from 7 mm. long and lanceolate to arched into a circle and 1 cm. 
long, forming either a dense mass of wool or shortly and closely 
felted. Leaves nearly 3.cm. long, with petiole mostly longer than the 
rachis, Leaflets about 3 pairs, closely contiguous, cuneate-obovate, 
rounded and obtuse to apiculate, about 1 cm. long. This grows from 
Bear vailey in the San Bernardinos to Crook Co. Oregon and along 
the eastern slope of the Sierras, in gravel and sand, Middle Temperate 
life zone. , 

D 



19 MALACI. 

Pods narrowly oblong to nearly linear, partly to wholly 2- 
celled, inclined to be fleshy, not inflated, rather laterally flatten- 
ed to conspicuously obcompressed, pubescent but never woolly, 
smooth in A. succumbens, sessile, 2.5-7 cm. long, mostly reddish 
and racemose, capitate in the A. Parryi group. Stems tufted, 
erect, spreading, with few internodes but never acaulescent. Pe- 
duncles about terminal. Calyx teeth and bracts inclined to be 
lax and long. Flowers large, about 2 cm. long. Calyx eylindri- 
caland with teeth over half the whole. Petals broad, short- 
clawed, Leaves long and narrow, with many large, broad and 
obtuse to barely apiculate leaflets, and large and hyaline stipules 
which are not connate above. Perennials, except A. succum- 
bens, not woody. Pubescence of leaves shaggy, puberulent and 

-only ashy in A. ensiformis, and silvery and appressed in A. 
Layneae. The sections of this group though loosely related are 
nearer to eachother than to other groups. 

KEY. 

A. Flowers capitate, few, white. Calyx almost as wide as long. The 
pods linear-lanceolate, much obcompressed, sulcate dorsally, acumi- 
nate, very fleshy, cartilaginous when dry, about 3 cm. long and 5 mm. 
wide. Plants densely pubescent. Compare this group with the Sar- 
cocarpi. 

Pods not 2-celled, shaggy. 182 Parryi. 
Pods 2-celled, pu erulent. 183 Feensis. 

2A. Flowers shortly racemose and few. Pods broadly linear, round 
in cross-section when fresh, not sulcate, apiculate, 3-5 cm. long, ‚pu- 
berulent, reddish. Plants only puberulent, with the habit of A. ciba- 
rius. ; 

184 ensiformis. 
3A. Flowers racemose, rather many: Pods acuminate, often sulcate, 
seldom fleshy, 3-7 cm long, mostly pubescent. Plants strongly pu- 
bescent. Leaflets from about oval to obovate and very obtuse, and 
very pubescent. Stipules large, narrow and acuminate. 

Pods much laterally flattened, not long-acuminate, 6-8 mm. high, shaggy. 
Flowers pink-purple. Pubescence shaggy. 185 malacus. 

Pods not laterally flattened, long-acuminate, not over 3 mm. high, not 
shaggy. Flowers white with purple tips. Pubescence not shaggy. 

186 Layneae. 
4A. Pods linear, not acuminate, arcuate, much laterally flattened and 
with concav” sides, deeply sulcate dorsally and 2-celled, the ventral 
suture raised as a thin wing, sessile and jointed to the calyx, papery, 
not inflated. Flowers about 2 cm. long, in short spikes. Pubescence 
loose, rather coarse, of hairs tapering from a pustulate base. Winter 
annuals of the Columbia Basin. Succumbentes. 

* 187 succumbens. 
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132 Astragalus Parryi Gray Am. Jour. Sci. Ser 2 33410 (1862). 
Pods broadly sulcate ventrally, and narrowly and deeply so dorsally, 
much obcompressed and with dorsal suture a little produced, falcate 
to a half circle often, with cross-section about reniform or obcom- 
pressd to that of the figure ©, finely longitudinally- and cross-lined, 
with walls 1-2 mm. thick when fresh, densely short-hoary when young 
and long-shaggy when old. Flowers 6-10, 1.5 cm. long, wide. Ban- 
ner about reniform and deeply notched, about 1 em. long, with very 
short claw, abruptly arcuate at end of calyx tube to nearly erect, the 
sides much reflexed below to 3-4 mm. wide, finely and faintly purple- 
lined with branching veins. Wings oblanceolate and much rounded, 
about 3 mm. wide at tips, sometimes arched to nearly erect, often 
tinged with purple, a little longer than the keel, 2-6 mm. shorter than 
banner. Keel about 7 mm. long and 3'mm. high, abruptly arcuate to 

‘erect and with rounded tip which is 3 mm. wide and with a purple spot 
at the very end. Calyx tube 7-8 mm. long, 4-7 mm. wide, a little infla- 
ted, inciined to be alittle spurred above at the end and quite oblique 
but attached near the middle of the fleshy end, papery, long shaggy- 
hairy, mostly whitish but sometimes nigrescent, with subulate teeth 
about as long as tube and rather lax. Pedicels stout in fruit, 3-4 mm. 
long, ascending. Eracts green and hyaline, 4-10 mm. long, triangular. 
Peduncles shorter than the leaves, rarely 1 dm. long. Leaves 5 cm. to 
2 din. long, the lowest very much reduced, and with very small round 
and often notchcd leaflets, the uppermost leaves with elliptical leaf- 
lets 1-1.5 cm. long and apiculate to retu:e. Petio'es rarely a third the 
whole, tapering as wellas the long rachis. Leaflets rather distant, 
10-12 pairs, nearly smooth above, lonz-shazzy-hairy below, but pubes- 
cence sparse except on young parts or on plants growing in speciaily 
dry places. Upper stipules triangular and about 1 cm. long, green or 
hyaline below, the lower ones short and wide. Stems rather thick and 
succulent, often a foot long and with slender internodes, spreading 
from a rather much branched and woody crown. This grows among 
rocks in rather moist canons and blooms in late May and June. Mid- 
dle Temperate life zone. From southern Wyoming on the headwaters 
of the Platte to central Colorado and the Sangre de Christo range on 
the Atlantic slope only, a species of very limited extent. 

183 Astragalus Feensis Jones Cont. 8 20 (1898). Pods. about 3 
mm. wide, and high, minutely puberulent, with cross-section triangu- 
lar-cordate, with dorsal suture sulcate and intruded fully to the veniral 
as a white partition. Flowers unknown. Calyx tube about 4-5 mm. 
long, teeth shortly pubescent, triangular, much shorter than the tube. 
Bracts minute. Pedicels very short. Peduncles slender, about 7 cm. 
long and about as iong as the leaves or more. Leaves about 5 cm. 
long, many, with petioles fully as long as the rachis. Leaflets 7-8 
pairs, oval, 5-7 mm. long, rounded to notched, densely appressed- 
hairy. Old leaf-petioles persistent. Stems tufted, very short. Whole 

_ plant densely appressed-hairy. This was collected only by Fendler, 
No. 151. on gravelly hills at Santa Fe Nov M skito, May 28 1847. 
Lower Temperate life zone. 

184 Astragalus ensiformis Jones Cont. 7 658 (1895).P ods abcut 6 
mm. high, and 3 mm. wide when fresh, but much laterally flattened 
when dry, fresh walls 1 mm. thick and soft and a little sulcate on the 
ventral but not on the dorsal side, when dry both sutures are raised 
and thick making the reflexed pods appear vetch-like. Pods arched 
to one third circle, abruptly contracted but obtsue at both ends, the 
Stout mucro at tip an extension of the ventral suture, dorsal suture 
produced as a thin partition and reaching almost to the ventral, fresh 

= cross-section ee e adi filled by the seeds. Flowers like 

cles abou 
l erg 

‚dm. long, rather shorter than the leaves. Leaves 
stems, ab Qu oma SU ER pairs, grein 

pus Pow of A. cibarius. Pedicels short. Bracts ovate, about 3 mm. long.  — : e 
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above and hoary below as also are the stems. Stipules large and very 
wide, veined, smooth, nearly 1 cm. long, sheathing below. Stems few 
prostrate to ascending, slender, hardly 1 dm. long. Peduncles and 
petioles with white, short, narrow hairs closely appressed. This was 
found growing among the junipers and pinons at the head of the 
Grand Wash south (and a little west) of St. George (Utah) in Arizona 
on the gravelly mesa, Lower Temperate life zone. It so closely re- 
sembled A. cibarius that I only collected a few specimens to show the 
locality. This place was above Pagumpa, the Wash joins the Colora- 
do at the abandoned Pierce’s Ferry. 

185 Astragalus malacus Gray Proc. Am. Acad. 7 336 (1868). Pods 
3-5 cm. long, shortly stipitate, much laterally flattened, about 7-8 mm. 
high and 2 mm. wide, chartaceous and but little fleshy, nearly straight 
to strongly arcuate, 2-celled except at very tip by a hyaline partition, 
but sulcate ventrally, and with that suture rather thick and raised, 
narrowly sulcate dorsally to the tip, sparsely shaggy with hairs 1-3 
mm. long which are spreading at a right angie, usually mottled on the 
surface, with cross-section linear-triangular, rather abruptly acumi- 
nate at tip into a flat and upcurved beak which varies from several 
times longer than wide or shorter or sometimes even deltoid, at other 
times with very long and subulate beak. papery when dry, densely set. 
Flowers about 2 cm. long, pink-purple on the blades, spreading and 
rather densely spicate. Banner oblanceolate. 7-10 mm. long, abruptly 
arched beyond the calyx teeth to 30-43 degrees, with sides reflexed 1 
mm, wide in the middle, about 3 mm longer than keel, white spot large, 
purple-veined. Wings linear, barely longer than keel, somewhat ar- 
cuate, about 1 mm. wide, and with rounded and horizontal tips. Keel 
about 5 mm. long, with straight base and then abruptly arched to 
erect, 3 mm. high, with tip blunt and rounded or truncate. Calyx tube 
about 7 mm. long, with sides about straight, almost truncate at base 
and thick and rather obliquely inserted, very thin, nigrescent, and 
shaggy with long and spreading hairs, cflet deeper above, laterally flat- 
tened. Calyx teeth subulate, about 2-4 mm. long.  Pedicels almost 
none. Bracts subulate-lanceolate, from half to nearly as long as the 
calyx, hyaline, long-fringed. Peduncles stout, about 1 dm. long and 
hardly as iong as the leaves, the floral rachis so short at first as to put 
the flowers in heads and then elongating with age. Leaves 1-2 dm. 
long, with stout and tapering petioles and rachis, the latter the longer. 
Leaflets 7-10 pairs, elliptical to oval, 1-2 em. long, green or dark, with 
long and shaggy spreading hairs like the stems, peduncles and ‘calyx, 
with fine hairs which are somewhat flattened and twisted and from an 
enlarged base. Stipules very thin and hyaline and green-veined, trian- 
‚gular-acuminate, 1-1.5 cm.long, adnate, not connate. Proper stems 
rarely a foot long, with few internodes, the upper one rarely 8cm. long, 
tufted from the few and woody crowns. Pubescence variable from | 
1-3 mm. long. Plants growing in good gravelly soil on benches in the 
sagebrush, Lower Temperate life zone, throughout the western part 
of the Great Basin and southward to the Mojave desert, northward to 
the rim of the Basin and Stein's Mt, eastward but a short distance 
from the base of the Sierras, Owen’s valley Candelaria Nevada and the 
Blue Mts Oregon, and up the Snake river in the Columbia Basin from 

- Huntington to Glenn’s Ferry. __ Ae a em d 
Astragalus malacus var. cbfalcatus (Nelson). A. obfalcatus Nel- — 

. son Bot. Gaz. 54 411 (1912). This is a robust form (hardly deserving 
-varietal rank) with much larger leaves. Pods falcate, 3-4 cm. long. - 
6-8 mm. high, 3-4 mm. wide, long-acuminate. Calyx lobes about as 
long as tube. Bracts with long and capillary tips. Leaflets 2 cm. | 
n Plants about a foot high. Intergrades alsooccur. From Pose  — 
to Hu i 
then by myself there and at Glend's Ferry about 1903, 

ntington. This was ven found by Cleburne at Weiser in 1883, — — 
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186 Astragalus Layneae Greene Bull. Cal. Acad. 3 156 (1885). 
Pods 3-3 cm. long, arched even to a circle at times, long-acuminate,. 
narrowed below and short-stipitate, when fresh, somewhat fleshy, with 
walls 1 mm. thick and with cross-section about reniform, when dry the 
pods are triquetrous and very broadly sulcate dorsally from the base 
toward the tip but conspicuously flattened laterally above, the dorsal 
suture intruded about half way but not asa thin partition, being simply 
unchanged sides of the sulcus united for a space 1-2 mm. wide, to the 
¿middle at least, where the pods are 1-celled to the tip, pods mottled, 
shortly and thinly appressed-hairy, to almost smooth, with ventral 
suture raised and thin externally, sometimes the pods are completely 
compressed and with linear cross-section, they are then very falcate, 
they are reflexed or ascending. Flowers conspicuously white and with 
oniy the tips purple, 1.5 cm. long, racemose, many, rather stubby 
Banner mostly white, about 7 mm. long, oval-ovate, with sides reflexed 
3 min. wide below, abruptly arcuate to 45 degrees just beyond calyx, 
with sides reflexed to the tip making the blade appear triangular, the 
very tip purple or purple-veined, white spot obcordate and striate, the 
groove V-shaped and 2 mm. deep and reaching the tip. Wings linear- 
cuneate, a little over 2 mm. wide, at tip, rounded, straight or a little 
arcuate, concave to keel, with tips meeting, about half as wide as keel, 
purple 3 mm. back from tip. Keel straight, about 5 mm. long, abrupt- 
ly erect and 3 mm. high, the tip dark and deltoid. Calyx almost cam- 
panulate, hardly 5 mm long and 4 mm. wide, the upper side arched and 
the lower straight, truncate below and inserted near the corner ona 
very short and stout pedicel, dark with short and appressed hairs, thin, 
with teeth black, triangular and about 1 mm. long. Bracts ovate to 
ovate-lanceolate, barely 4 mm. long, sparsely hairy above. Peduncles 
stout and strict, from shorter than the leaves to much longer, 1-3 dm. 
long and with the floral rachis nearly as much more. Leaves with 
short petioles which are about a third the whole and stout but taper- 
ing but little. Leaflets about 6-8 pairs, hardly contiguous, oval, about 
l cm. long, long-petiolulate, sometimes notched, rather closely ap- 
pressed-puberulent with tangled and long hairs and inclined to be sil- 
very. Stipules deltoid or very broad, rarely 1 cm. long. Proper stems 
from almost none to a foot long, very zigzag (that is bent abruptly at 
each node, in distinction from flexuous which can mean bent: between 
the nodes), with internodes rarely 2 cm. long, several from slender 
root-branches. Leaves mostly flat on the ground. This growsonthe 
gravelly desert benches in the lower part of the Lower Temperate life 
zone, blooming in April, and seeming to thrive best in rather sandy 
places. From Chloride Arizona to Amargosa desert and westward to 
the Sierras. 

; Astragalus amphioxys x Layneae This is a hybrid occurring on 
. the eastern border where it has the pods of A. amhioxys but either 

. wholly 1-celled or partly so and more fleshy than Layneae, and with 
the leaves and flowers of that species, 

Astragalus malacus x Layneae. Thisisarare hybrid on the wes- 
tern border with the flowers and pubescence of A. Layneae, and pods 
varying toward A. amphioxys. 

. 187 Astragalus succumbens Douglas in Hook. Fl. Bor. Am. 1 151 
(1834). Pods about 4 cm.long, 5 mm. high, and 2 mm. wide, with the 
cross-section linear-triquetrous, ascending (but the calyx nearly hori- 
zontal), arched to about one third circle, splitting. the calyx, many, 
spicate, delicately cross-nerved, with declined and short tip. Flowers 
ascending, nearly white and with pink-purple base. Banner oblong- 
ovate, about 8-10 mm. long and 7 mm. wide, very deeply notched and .  water-lined, with sides not reflexed, gently arcuate at calyx tips to 

erect, groove U-shaped below and widening to nothing above and fil- i; 
. ling about one tihrd of the banner. Wings almost straight, as long 

s As ne ner and very conspicuous, ; 
3-4 mm. wide, rounded, lacerat

e at tip, —— 
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hali-linear-elliptical, convex to keel at base, then a little flaring, white 
but pink-tinged, 6 mm. longer than keel. Keel oblong, about 5 mm. long, 
2 mm. high below and with large ear, a little higher at tip and 3 mm. 
high, the base straight nearly to the end and then sharply rounded to 
erect, the very tip a little outwardly turned and barely obtuse, deep- 
purple at tip, wings and banner transparent. Calyx cylindrical, a little 
inflated, much laterally flattened, with straight base and with the up- 
per side arched a little, cleft deeper above, oblique at base and inserted 
near the lower and fleshy corner, very thin and hyaline, sparsely and 
spreading-pubescent with long white and black hairs, pink-tinted a- 
bove, 5-7 mm long, 3 mm. high, with teeth green, lax, triangular and 
about 3 mm. long. Pedicels stout and 1-2 mm. long. Bracts falcate, 
hyaline, hairy, linear-subulate, about 1 cm. long. Stipules similar but 
green and rather rigid and with broad base, about 1 cm. long, spread- 
ing, not connate, the lowest deltoid and very short. Peduncles stout; 
axillary about 5 cm. long, spreading, with the tapering rachis a little 
longer. Leaves hardly 1 dm long, narrow, spreading, with short peti- 
oles and tapering rachis. Leaflets 6-8 pairs, from oval-obovate to nar- 
rowly obovate, 1-1.5 em. long, rounded, apiculate, appearing as if ashy 
but really of short-shaggy, fine, spreading hairs. The stems are much 
branched below, very zigzag, from slender to stout, rarely 4 dm. long, 
the central one erect or nearly so, the lateral ones nearly flat on the 
ground. This grows in sand and on rocky hill-sides in the center of 
the Columbia Basin near Walla Walla, Umatilla, Klickitat, and is re- 
ported from Baker City. Lower Temperate life zone, blooming in 
June. This unique plant at first thought appears more related to the 
Galegiformes than any other, and connecting that group with the Ha- 
mosi, the pods very much suggesting that on a large scale, but clearly 
this group plant is an offshoot of the Malaci. 
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20 MOLLISSIMI. 

Densely tufted perennials of dry plains, mostly with scapose 
peduncles, with pods nearly 2-celled except at tip, with walls ra- 
¡ber fleshy to coriaceous, pods inclined to be somewhat. inflated, 
with cross-section cylindrical to a little obcompressed, rather sul- 
cate ventrally,mostly straight, oval to oblong or rarely broadly 
linear, never very small, never reflexed, sessile, mostly felted- or 
shaggy-pubescent. Flowers spicate, mostly cream-colored, rarely 
red, large. Pedicels almost none. Pubescence attached by the base, 
mostly shaggy or felted and inclined to turn yellowish in age. 
Leaves narrow and with many flat and rather thick leaflets. A. 
anisus has broad leaflets and hairs fixed by the middle. 

KEY 

A. Pods ovate to cylindrical or linear, mostly narrow. 
AB. Pods shaggy or velvety, rather thin-coriaceous, seldom in- 

ated, conspicuously oblique or arcuate, sulcate at both sutures, 
with truncate to cordate base. Leaves with rather large 
leaflets which are almost never acute, narrow nor obovate. 
Pubescence of kinky and jointed hairs which are appressed 
except on the calyx of A. Bigelovii. i 

ABC. Calyx loosely shaggy. : 
E 188 Bigelovii- 

AB2C. Calyx closely appressed-hairy. Pods sträight, dense- 
ly hairy, with sides even and straight. : 

189 Phoenicis. 
AB3C. Pods, calyx and leaves with close and felted pubescence 

of tangled hairs, pods with uneven sides. Leaflets in- 
clined to b^ acute. Flowers narrow. Bracts short. 
This group blooms early and continues till fall accor- 
ding to the rains. y 

Pods nearly linear, not inflated. Flowers purple. 191 mollissimus. ̀  
: Pods broad and inflated. Flowers ochroleucous. - 192 giganteus. 

2A. Pods conspicuously inflated, nearly globose. — 
AB Pods straight or a little arcuate, ovate to globose, large, 
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188 Astragalus Bigelovii Gray Pl. Wr. 2 42 (1853). Pods oblong- 
oval to ovate, oblique and barely arched, about 1 cm. long though va- 
rying from7 mm. long to 2 cm. long, ovate in the type, about 7 mm. 
wide and 5 mm. high, sulcate deeper above, shortly-triangular-acute 
with upturned, tip cross-section from circular to oblate with septum 
variable but hardly reaching the ventral suture throughout. The pods 
vary greatly from much inflated and almost as broad as long to much 
narrower and elongated, the pubescence is shaggy and rather short. 
Flowers densely spicate, purple and showy, rather broad and with the 
claws not exserted, about 2 cm, long, but the petals inclined to be ra- 
the: stubby. Banner arcuate to about 80 degrees in a gentle curve, the 
sides reflexed much and 3 mm. wide below but not much at tip so that 
the banner seems oblong, groove 2 mm. deep and nearly as wide being 
broadly V-shaped and continuous to the tip, white spot filling groove 
and coming within 2 mm. of tip and narrowly-oblong, banner notched 
and purple tinged with edges rose-purple and base darker. Wings 
linear, about 2 mm, wide. with a little lobe at base on the upper side, 
obtuse, 1 mm, longer than keel to nearly as long as banner, mostly 2-4 
mm. shorter than banner which is about 7 mm long, ascending 30 de- 
grees, dark-rose purple at base, the upper 4 mm. white, nearly flat, the 
tipa little incurved. Keel dark-purple tipped. blunt, gently arcuate 
from near the base to one third circle or sharply to a half-eirle and then 
3-4 mm. long and high. Calyx pink, a little inflated, becoming nar- 
rower and white with age, shaggy with spreading hairs, laterally flat- 
tened, gibbous, ascending, with tube about 7 mm. long and 4-5 mm, 
wide, with subulate teeth about half as long as tube. Bracts persis- 
tent, rather large. from 4-10 mm. long. Peduncles stout, erect or de- 
clined and scapose, 5-20 cm. long, mostly shorter than the leaves, the 
fruiting rachis about as long as the peduncle. Leaves 7-20 cm. long, 
with petioles as long as the rachis. Leaflets nearly round to oval, 
very obtuse, about 12 pairs, 7-20 mm. long in the type densely shaggy 
with yellow hairs. Stems normally almost none and with the thick 
crowns sometimes a little produced and woody and with closely im- 
bricated stipules which are 1-2 em. long. This very variable species 
is common in the Rio Grande valley and westward at least to Flag- 
staff Arizona and the Santa Ritas and to Monterey and Durango Mex- 
ico. It grows mostly in the Lower Temperate life zone, going down 
alittle into the Tropical, in gravel on dry benches, in the open and 
blooming in early spring, 

Astragalus Bigelovii var. Matthewsii (Watson Proc. Am. Acad. 18 
192 1883 as species). This differs in no respect from the type except 
that the flowers are loosely spicate, the bracts green and lanceolate 
and longer, and the pods are about 1.5 cm. Jong and conspicuously in- 
flated and chestnut-shaped, nearly as wide as long and about half as 
high. Fort Wingate New Mexico on the Little Colorado in the Nav- 
ajo Basin. ; 4 

Astragalus Bigelovii var. Thompsonae (Watson) Jones Cont. 8 
23 (1898). A. Thompsonae Watson Proc. Am. Acad. 10 345 (1875) as 
species. Pods ovate to acuminate-lanceolate, 1-3 cm. long, conspicu- 
ously arcuate normally to a half circle, hardly 1 cm. wide and rarely 7 
mm. high, decidedly obcompressed and with cross-section about that 
of the figure oo, with tip 1-celled a distance of 4-7 mm. down, shortly 
velvety-shaggy, with walls about 2 mm. thick when fresh, Flowers 
rather light-purple and with lighter bases, about 2 cm. long, loosely 
spicate, Banner arched abruptly at calyx tips to 45-75 degrees, ap- 
pearing fiddle-shaped, with sides reflexed a little below, with white 
spot finely stippled and notched and obovate. Wings horizontal at tip 
and rather narrower, Calyx tube 7-10 mm. long, teeth rarely over one 
third as long as tube and often black-shaggy. Bracts often nearly as © : 

stout, ascending, wi & pods. The many flowers aud asgend ong, bo as calyx. Peduncles rarely shorter than the leaves, often 2 Ihe = long, stout, g, with many scending pods. Th 
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leaves acuminate. Leaflets gradually smaller, often 20 pairs, with the 
pubescence very fine and inclined to be shaggy-woolly and white but 
the dark-green of the leaves not wholly concealed. About stemless, 
with several thick crowns from the thick and fleshy root, not at all 
woody. This form is even more beautiful than the species, but it in- 
tergrades at all points. It is a better developed form and is never yel- 
low and has much longer pods. It growsin a more arid region, show- 
ing that the species of the Plains (the type) is near its eastern climat- 
ic limit, and is better adapted to more western regions. This is alsoe.i- 
dent from the fact that western forms are more specialized. Through- 
out the Navajo Basin from the base of the Uintas to the Wasatch aid 
Chepeta Well (Colorado) east of Vernal Utah, southward through Man- 
cos and Farmington New Mexico and westward along the Colorado to 
Pioche Nevada, and northward through Wa Wa (west of Frisco) and 
as far as Cottonwood Spring west of St. John Utah on the desert side. 
Lower Temperate life zone in sandy and loose gravelly soil, apparent- 
ly not growing on the Sevier though to be expected. 

189 As:ragalus Phoenicis Jones Cont. 8 12 (1898). Pods cylindri- 
cal or nearly so, 2 cm. long, 5 mm. wide and about 3-4 mm. high, nar- 
rowly oblong, straight, barely splitting the calyx, obcompressed a lit- 
tle, scarcely sulcate ventrally, the somewhat flattened beak triangular 
and a simple projetion of the nearly straight ventral suture and not at 
all upturned, partition hardly complete even in the middle, pods finely 
and appressed and very short-pubescent, about a third longer than the 
calyx. Flowers horizontal to asending. Banner oval, gently arched 
to 45 degrees from the calyx tips, the blade about 1 cm. long, with the 
sides reflexed 1 mm. wide, the claw rather long. Wings oblanceolate. 
gently arcuate, a little longer than keel and 2 mm. shorter than ban- 
ner. Keel straight, the tip erect and blunt and gently arcuate from 
the base. Calyx tube about 7 mm. long and 3 mm. wide, nearly twice 
as long as the triangular teeth, densely appressed-short-hairy, a little 
wider below, rather truncate below and obliquely attached. Pedun- 
cles scapose, about 1.5 dm. long including rachis which is about one 
third the whole and rather loosely flowered, erect. Leaves 5-8 cm. 
long, silvery-silky with short and appressed hairs. the petioles half the 
whole. Leaflets 10-15 pairs, contiguous, oval, 7 mm. long, obtuse. 
Stipules broad, not over 1 cm. long, acuminate, puberulent. Stems 
caespitose, hardly 2.5 cm. long, covered by the imbricated stipules. 
Plants with the general habit of A. amphioxys. Northern Arizona, 
Palmer, Hillsboro New Mexico, Diehl. Lower Temperate life zone. 
This may be only a form of A. Humboldtii, bat the pods are more sym- 
metrical, it has the calyx of that «pecies. 

190 Astragalus Humboldtii Gray Proc. Am. Acad 6 193 (1854 , 
Pods oblong to oblong-lanceolate. 7-15 mm. long. about 5 mm. wide 
and 2-3 mm. high, arcuate, with sides inclined to be rugulose, closely 
felted when young and becoming smoother or even almost smooth 

tuse, rounded, with lower side a little notched. about 3 mm, longer | 
than keel, 1 mm. wide, white beyond the keel, flat or slightly concave 
to it, 4-6 mm shorter than banner. Keel about as high as long, with tip 
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than half the tube. Bracts thin as in the other species, 5-7 mm. long. 
Peduncles 1-2 dm. long. Leaves narrow and somewhat tapering, gen- 
erally as long as peduncle or more, petioles rather shorter than the ra- 
chis. “Leaflets otten 20 pairs, about oval-ovate, mostly acutish, hardly 
contiguous, seldom 1 em. long, with densely and mostly yellow-felted 
pubescence, nearly sessile. Stems from hardly any to short and spread- 
ing on the ground. Rare in southern Arizona and New Mexico, and 
rather common from Chihuahua and Durango Mexico and southward, 

.mostiy Tropical on dry benches and slopes, blooming in April and 
;May. This is little more than a well-marked variety of A. Bigelovii, 

191 Astragalus mollissimus Torr. Ann. Lyc. N. Y. 2 178 (1828). 
«Pods linear-obiong, about 2 cm. long, 5 mm. wide and 3 mm. high, 

` 

- irom a little arcuate to curved into a half circle, rugulose, inclined. to 
‚Le narrowed at the boss-like base, triangular-acute, with the flat beak 
notor rarely oblique (as in A. Humboidtii/, about 2-celled nearly to 
the tip, inclined to be velvety-pubescent when young but smooth with 
age, not inflated. Flowers purple, about 2 cm. long, spicate. Banner 
about oval, 1 cm. long, arched rather abruptly at end oi calyx-tube to 
30-45 degrees and then straight, with sides reflexed about 2 mm. wide 
in the middle, white spot filling the blade to within 2 mm. of the sides 
and purple around the upper end. Wings broadly linear, about 2 min, 
wide, white at tip, a little arcuate, about 2 mm. longer than keel and 
often nearly as long as the banner. Keel with straight base, about 5 

" mm. iong and then abruptly erect and 3 mm. high, very obtuse and 
rounded, purple-tinged or striped. Calyx tube 5-7 mm. long, 3-4 mm, 
wide, about as in A. Bigelovii, a little wider below and truncate and 
inserted, on the lower and fleshy corner, loosely long-shaggy, with the 
súbulate teeth about half as iong as tube. Bracts reaching the middle 
of calyx. Pedicels very short. Peduncles 1-3 dm. long, subscapose, 
stout, mostly about as long as the leaves. Leaves not conspicuously 
acuminate, with petioles not over half the whole. Leaflets 10-15 pairs 
from nearly ovate and acute to broadly elliptical and obtsue, 1-2 cm. 
long, variably silky-hairy with long hairs which are a little felted and 
generally yellowish. Stems straggling upward, with few nodes, rare- 
ly 1 dm long. with short internodes. Crowns inclined to be woody, 
This differs from A Humboldtii in the shaggy calyx and smooth pods 
and from A. Bigelovii in the smooth pods not inflated and in the short 
and narrower bracts aid more acute leaflets which also are normally 
larger, Northern Colorado at Windsor and eastward to Nebraska and 
southward to Texas and westward to Flagstaff Arizona; not in the 
Navajo Basin. common on the Plains in gravel. Lower Temperate 
life zone. This is the "Loco" a stock poison, affecting the motor 
nerves and the vision. Being the first green thing out in the sprin 
stock get to eating it and soon are poisoned so that they stagger en 
become emaciated and finally crazy, when taken away from it they 
appear to recover but never are reliable again. A. lentiginosus and: 

; Pattersoni have the same effect. It is probable that most of the spa- 
cies are poisonous but do not come out till there is plenty oí forage. 
Stock will not eat it if there is anything else to eat. 

192 Astragalus giganteus Watson Proc. Am. Acad. 17 370 (1882), 
Pods oval-ovate, conspicuously inflated, from a little oblique to decid- 
edly obcompressed, about 1 cm. long, 7 mm. wide and 3-5 mm. high, — 
strongly cross-wrinkled, slightly sulcate dorsally and with sutures 
very convex, truncate and strongly attached to calyx, strongly mucro- 
nate at tip with the flattish and deltoid beak several times wider than 
long, ventral suture deeply depressed forming a groeve from base to 
two thirds of the way up then strongly humped and recurved to form 
the rather declined but nearly symmetrical beak, the pods suggest very 
Pong those of A. Canadensis var. Carolinianus. Flowers yellow- 
ish, inclined to be reflexed, 1.5-3 cm. long, narrow. Banrer about 

ovate, with sides reflexed a little below, arcuate 32 45 degrees at eud 
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of calyx tube and abruptly so. straight beyond, hardly 1 cm. long. 
Wings linear, about straight, about 2-3 mm. longer than keel and near- 

"ly as much shorter than banner. The keel straight to near the tip and 
then abruptly erect, about 3 mm. high, rounded. Calyx tube 7-8 mm. 
long and 3 mm. high, truncate below, inserted on the lower and fleshy 
corner, yellowish with loosely appre-sed but rather long hairs with 
shorter ones felted below. Pedicels rather slender, about 4 mm. long 
in fruit and as long as the triangular-subulate bracts. Peduncles 2 3 
dm. long, shorter than the leaves. Leaves short-petioled. Leaflets 
rather conspicuously smaller above, of many pairs, elliptical, inclined 
to be diamond-shaped and acute, 2-4 cm. long, finely and rather 
sparsely silky-felted with appressed and tangled hairs and with some 
longer ones intermixed and mostly yellowish. Stems 1-3 ft. high, f'ex- 
uous, rarely erect, stout, with rather few internodes much shorter 
.than the leaves. Blooming in summer and fall, growing on moist 
banks and gravelly bars along streams from Fort Davis in western 
Texas to the White Mts. New Mexico and souttward to Guerrerro 
Mex. Pringle’s No, 1218 distributed as part of the type of A. Yapuianus 
is this species. 

Astragalus giganteus var. Yaquianus (Watson Proc. Am. 
Acad. 23 270 1888 as species). This differs from the species oniy 
in the calyx tube being 1.5 cm. long, the petals with exserted claws, 
the lanceolate and little arcuate banner about 1.5 cm. long, the na - 
rowly-oblong wings a little longer than the keel, and keel hardly at ail 
arcuate, obliquely oblanceolate, half cuneate, and acutish. Stems are 
much shorter and straggling upward, the leaves longer and less pubes 
cent and with larger leaflets. Sierra Madre Mts. Mexico from Colo- 
nia Juarez to the Yaqui river along stream beds just on the edge ofthe 
Tropical life zone. : : 

193 Astragalus Orizabae Seaton Proc. Am. "Acad. 28 117 (1893): 
Pod rugose, about 1.5 cm. long, when nearly globose 1 cm. wide and 
high, when ovate (as in the variety) it is 2 cm. long and a little arched 
the ventral suture is straight and deeply sulcate but not so dorsally, 
beak conical and declined and 1-2 mm. long, base cordate, surface 
somewhat short-hairy and sparsely felted, pods distinctly inflated, in 
dense and sohrt spikes, on peduncles shorter than the leaves. Flowers 
2 cm. long, narrow, ochroleucous or purple-tinged, in short and dense 
spikes, spreading. Banner linear-oblanceolate, 1.5 cm. long, slightly 
ascending, with sides reflexed in the middle 2 mm. wide, narrowed at 
tip, fully 1 cm. longer than keel and 5 mm. longer than wings. Wings 

o> linear, straight, about 2 mm. wide, rounded. Keel with exserted claw, 
5 mm. long, 2-3 mm. high, half-rhomboidal, with the rounded, purple 

_ tip nearly erect, with base straight to the middle and then sharply ar- 
cuate to nearly 90 degrees. Calyx broadly cylindrical, a little narrow- 
er at tip and cleft deeper above and a little oblique at tip, inclined to 
be trnncate and nearly equally inserted at base, with teeth subulate 
and rather lax and about two thirds as long as tube. Bracts triangular 
and about 3 mm. long. Leaves linear, 2-3 dm. long in the type, with 
15-18 pairs of leaflets which are elliptical, rounded, closely felted, in- 
clined to be a little narrower below, 1-15 cm long in the type. Stems 
tufted, zigzag, 1-2 dm. long, rather thick and woody at base, in rocky 
places. Mt. Orizaba below Nexico City, Seaton. Hacienda Palmar 
near Pachuca, July 21 1905, Rose. Nat. Herb No. 452293. Near Irola 
une 14 1899, Rose. Nat. Herb. No. 346530, the lower plant on the sheet. 
arren hills near Esperanza, Puebla Aug. 17 1903, Rose, Nat. Herb. 

No. 450191. Near Calchicomula, Puebla, Rose, July 24 1901, Nat. 
Herb. No. 395437.. ; ' Pw 



Astragalus Orizabae var. Irolanus N.Var. Podsovate and short- 
ly acuminate, 2 cm. long. 1 cm. wide, shallow-sulcate at both sutures, 
Leaflets sharply acute at both ends, 1.5-2 cm. long, inclined to be sil- 
ky pubescent. Leaves 3-4 dm. long. Peduncles often 4 dm. long. 
Flowers often 2-3 cm. long. Collected near Irola Mexico by J. N, 
Rose, June 14 1899, Nat. Herb. No. 346530, the upper plant on the 
sheet. Another specimen is from near Lajos Hidalgo, Aug. 5 1905 by 
Rose, Nat. Herb. No. 452656. 

194 Astragalus anisus Jones Cont. 4 34 (1893). Pods about 1.5 
cm. long, oval, completely 2-celled by a thin partition, chartaceous, 
rather spongy and thinly fleshy when green, finely reticulated, a little 
sulcate at both sutures, hardly oblique, few. Flowers spreading, 6-10, 
subcapitate, but short-spicate in fruit. Calyx tube 1 cm. long, with 
the subulate teeth about 2mm.long. Bracts and pedicels about equal 
and 4 mm. long. Peduncles shorter than the leaves, about 2.5 cm. long, 
stout.and erect. Leaves about 5 cm. long, with petioles fully as long 
as the rachis. Leaflets 3-6 pairs, obovate to oval, rounded, 4-7 mm, 
long, contiguous. Stems very short, with internodes hardly as long 
as the lanceolate stipules. Whole plant silvery with rather long and 
echinate and slender hairs fixed by the middle, the calyx only nigres- 
cent. A unique species only a few inches high, never found but once, 
and then only in fruit, near Pueblo Colorado, Lower Temperate life 
zone. 

195 Astragalus orthanthus Gray Proc. Am. Acad. 6 195 (1864), 
Pods about 3.5 em. long, few on the short rachis, inclined to be sul- 
cate at both sutures, finely reticulated and cross-ribbed, completely 2- 

celled. Flowers red, about 3 cm: long, loosely short-spicate, very nar- 

row and with elongated and exserted claws. Banner lanceolate and 
hardly arcuate. Wings linear, hardly as long as the oblanceolate keel 

whose tip is only slightly arcuate and acutish much after the style of 

A. coccineus and giganteus. Calyx tube about 1 cm long, 3mm. wide 
and a little narrowed above, the base obliquely triangular and fleshy 
and rather unequally inserted, the subulate teeth about 3-4 mm. long. 
Bracts and pedicels about equal and 3 mm. long. Peduncles shorter 

than the leaves, 1-2 dm. long. Leaves narrow, almost sessile, with 
12-15 pairs of narrowly elliptical and acutish but not contiguous leaf- 

lets which are nearly 2 cm. long and velvety-hairy to nearly smooth, 

with appressed hairs fixed by the base. Stems 1-4dm. long, ascend- 

ing, internodes rarely 5cm. long. Stipules rather large, triangular. 

Near Saltillo and in Coahuila Mexico, in rocky places, blooming in 

summer, lower part of the Lower Temperate life zone. 
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SARCOCARPI 22. 

Pods wholly 2-celled, very fleshy, with thick walls which 
never become less than coriaceous when dry, opening but little at 
maturity, mostly plum-like, lanceolate in A. 'Tennesseensis, ob- 
late to round in cross-section, cordate or notched at base, rarely 
at all inflated, not stipitate, splitting the calyx, mostly sulcate at 
both sutures, 1.5-2.5 cm. long, weakly attached to the calyx, with 
ventral suture straight, rarely convex, or concave, the dorsal the 
more arched. Flowers in heads or short spikes, never small nor 
reflexcd, on peduncles shorter than the upper leaves, and on pedi- 
cels shorter than the large bracts, 1.5-2 cm. long, light-colored. 
Calyx cylindrical, 6-8 mm. long, obliquely attached by the fleshy 
base, straight, hairy, with teeth much shorter than the tube. 
Leaves larger above, the lowest ones quite small, narrow, wiih 
many leaflets which are never linear but are nearly contiguous, 
mostly flat, jointed to rachis and petiolulate, Stipules large and 
broad, hyaline and thin, adnate, not reflexed, not connate. The 
bracts lanceolate and acuminate. Stems prostrate to ascending, 
slender or with short internodes, never acaulescent though the 
internodes are often shorter than the stipules, from a thick anl. 
often woody root, in tufts. Pubescence attached by the base. 
Growing in sweet soil, never in saline places. This group is the 
nearest related to the Argophylliand Malaci. It is possible that 
A. Parryi may belong here, it has a superficial resemblance to .\. 
Teunesseensis. but the pods are thin and nearly 1-celled, and tie 
flowers and general habit are diff: rent. 

er; 

KEY 

A. Pods smooth, very fleshy, plum-shaped, very abruptly short- 
beaked. edible, with the fleshy walls 4-6 mm. thick, reflexed or widel 7 
spreading, lying flat on the ground, with the cavity somewhat large: 
than the seeds, sutures raised and thick when dry. Stems 1-2 ft. hi: h. 

Calyx very short-hairy, flowers not ochroleucous. 196 crassicarpus. 
Calyx woolly, flowers ochroleucous. 197 Mexicanus. 

2A. Pods decidedly pubescent, ovate to lanceolate, rather obliq :' 
acuminate or with a long and stout beak, somewhat fleshy but ‚walls 
rarely 2 mm. thick, sutures not evident externally. Flowers white. 

Pods short-pubescent, about ovate, finely cross-lined, abruptly stout-beaked. 
: 198 Plattensis. 

Pods sparsely long-pubescent, acuminate-lanceolate, coarsely reticulated. 
196 Tenneessens's. 

196 Astragalus crassicarpus Nutt. in Fraser's Cat. 1 (1814). Pods- 
nearly globose, a little obcompressed when fresh and appearnig lat- 

_ erally flattened in most herbarium specimens and greatly and coarse- 
_ ly wrinkled for the most part, about 2.5 cm. long and 1.5 cm. wide,  — 

sulcate at both sutures when fresh and appearing laterally flattened — 
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in most herbarium specimens, but still globose when maturing nat- 
urally, herbarium material is greatly and coarsely wrinkled mostly, 
about 2.5 em. long and 1.5 em. wide, sulcate at: both sutures when 

fresh and very shortly mucronate-beaked, green to reddish. Flow- 
ers normally bluish-purple but often nearly white, with elongated 
banner and wings, rather loosely racemose-spicate, about horizontal. 
Banner ovate to oblong-ovate, nearly 1.5 cm. long, deeply notched, 
with sides very much reflexed so that it seems almost linear, abruptly 

arched at end of calyx tube to 45^. Wings elongated, about 1 em. 

long and 3 mm. wide, slightly ascending, very oblique at the notched 

tip, narrower above, mostly white, much longer than keel. Keel 

straight, about 5 mm. long, the tip abruptly arched to erect and 3 

mm. high, very broad, the corner about square, purple. Calyx black- 

ish with rather sparse and very short and closely appressed hairs, 
the teeth very variable but mostly 2-4 mm. long and triangular. 

Bracts twice the rather long pedicels in flower and about as long in 
fruit. Peduncles from much shorter than, to as long as the leaves. 

Spikes 5-10 em. long and rather close. Leaves 1-1.5 dm. long when 
fully developed above, the lower ones much reduced, ashy to smooth. 

Leaflets 8-12 pairs, narrowly to broadly elliptical, the lowest often 
oval, 1-1.5 cm. long. Stipules ovate. Stems about a foot long, 
weak and widely spreading. Pubescence ashy to almost none, espe- 

cially on the stems and pods, of short and flat appressed hairs. Com- 

mon on sweet soil on the prairies from northern Texas to the base 
of the Rockies and northward to the Saskatchewan, not on the 

Snake river drainage, but on the Laramie Plains, and on the Pacific 
slope along the tablelands of the head waters of the Missoula in 

Deer Lodge Valley, eastward to eastern Iowa and Minnesota, Middle 
Temperate life zone, and descending a little into the Lower Tem- 
perate at the south. In early days the fruit was eaten by voyagers 

and called Pomme du Prairie. When the fruit matures naturally 
it becomes very cellular between the inner and outer skins and very 
light and is easily blown about by the winds. It does not open at 

maturity but gradually falls apart by decay. Its cellular character 
is like that of A. pygmzeus and Musiniensis of the Navajo Basin. - 

Astragalus crassicarpus var. pachycarpus,(T. & G.) Jones Cont. 

8 17 (1898). A. pachycarpus T. & G. Fl. 1 332 (1838). This is a 

southern form with pods round to oblong or ovate, decidedly obeom- 

pressed. Flowers narrower and slender, whitish, about 1.5 em. long. 

Calyx smooth or nearly so. Bracts subulate and smaller. Pedicels 

slender. Peduncles much shorter than the leaves. Leaves very nar- 

row. Leaflets 11-16 pairs, rather long-petiolulate often’ oblanceo- 

late, about 1 em. long. Stipules rather short and narrow. Stems 

slender, 1-2 ft. long. Nearly smooth throughout. This is the form . 

mostly of Missouri to Texas. The pods vary greatly- from decidedly 

oblique with the mucro above the middle to plum-shaped. 

197. Astragalus Mexicanus A. DC. Pl. Rar. Gen. 4 16 t 3 

(1826). A. trichocalyx Nutt. Geoprumnon Rydberg. Pods about 

as in A. crassicarpus. Flowers cream-white. Calyx white and woolly 

with long hairs, almost sessile and with long bracts, teeth very short. 

Banner about 1 cm. long, ovate, with sides reflexed below and seem- 

ingly triangular. Wings almost straight, a little longer than the 

keel, oblique. Keel as in A. crassicarpus. Flowers very short-spi- 

cate, the clusters rarely 5 em. long. Leaves as in A. crassicarpus 
but nearly smooth. Peduncles often as long as the leaves, not 

short. Plants 1-2 ft. high, rather stout. Missouri to Texas and 

southern Nebraska, on prairies eastward to Illinois. Lower Tem- 
nta QU zone. ; 
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being about straight and the dorsal very convex, the conical and 
stout beak about 4 mm. long and a prolongation of the ventral su- 
ture and in line with it, evidently inflated a little, walls thinner than 
in any of the allied species, coriaceous, less than 1 mm. thick when 

fresh and very thin when dry but rigid and a little corrugated, base 
- cordate. Surface covered with very many fine and parallel cross 

lines close together. Flowers white, in a head, several, about 1.5 

. em. long. Banner ovate, with sides reflexed to the tip and seeming 

triangular, notched a little, arched gently to 45-90° from end of 

calyx tube, about 2-4 mm. longer than keel. Wings nearly linear, 

a little arched, about 2 mm. wide, rounded at tip and about 1-2 mm. 
longer than keel. Keel with tip arched in a quarter circle to the 

very obtuse and rounded tip, the base straight, purple tipped, 3 mm. 

high. Calyx tube oblong, 5 mm. long, nigrescent, the triangular 

teeth about half as long as tube. Bracts about twice the pedicels 
which are short in flower and about 4 mm. long in fruit. Pe- 

duncles about half as long as leaves. Leaves about 1 dm. long, with 

very short petiole, of 8-14 pairs of elliptical to oblong-obovate 

leaflets 5-8 mm. long. Stems slender, weakly ascending to pros- 

trate, rarely 2 dm. long. Stipules about as long as the adjoining 
leaflets. Pubescence shaggy all over except on the more sparsely 

. hairy calyx. On the plains from Texas to western Nebraska and 

Wild Co., Colorado, and eastward to Indiana and Alabama. Lower 

Temperate life zone. 3 
199. Astragalus Tennesseensis Gray in Chapman’s Fl. 98 

(1860). A. Plattensis var. Tennesseensis Gray. Pods lanceolate to 

oblong, acuminate, a little arcuate, the tip forming a flat or round 
upcurved prow, inclined to be obcompressed and sulcate at both 
sutures, very fleshy, but when dry forming a soft and spongy pa- 

pery tissue about 2 mm. thick, much wrinkled, 2-3 cm. 1 long, 7-8 

mm. wide, 3-4 mm. high; nearly round in cross section, very sparsely 

long-hairy, neither suture raised, base „usually obtuse to notched. 

Surface of pod very coarsely corrugated with raised lines and large 

meshes. Flowers 1.5-2 cm. long, white. Banner gently arched to 
45°, ovate, sides reflexed most below, 7-8 mm. long. Wings narrowly 

‘oblong, a little arched, narrowed toward tip, 2-3 mm. wide, 2 mm. 
longer than keel. Keel straight, about 5 mm. long, tip abruptly 

arched to erect and very obtuse, about 3 mm. high. Calyx about 3 

mm. high, the triangular teeth not 2 mm. long. Bracts ovate, 5-7 

mm. long. Pedicels very short. Peduncles shorter than the leaves, 
except the lower ones. Leaves about 1 dm. long. Leaflets ellipti- 

cal, 12-15 pairs, long-petiolulate, separated by about their own width. 
Stipules very large, 1-1.5 cm. long. Pubescence long and softly vil- 
lous except on the upper sides of the leaflets and the stipules. Lower 
Temperate life zone from southeastern Iowa to Tennessee and Ala- 
bama and Missouri. This connects the Sarcocarpi with the Argo- 
phylli and Malaci through A. Parryi. 
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Perennials with densely tufted short stéms with con- 
gested internodes or the upper ones elongated but much 
shorter than the leaves, branched below, ascending to 
erect, from a woody root, rarely 3 dm. long. Stipules 
sheathing but rather small. Leaves narrow, all petioled, 

` 1-3 dm. long, the rachis at least as long as petiole and 
slender. Leaflets 5-8 pairs, narrow to oblong, mostly acute 
and folded, not acicular, nót contiguous, 2-3 cm. long, 
long-petiolulate and jointed to petiole. Flowers spicate 
or in fruit a little racemose, about sessile, 6-12 mm. long, 
neither reflexed nor stubby, with cylindrical to long-cam- - 
panulate tube which is 3-5 mm. long and mostly a trifle 
longer than the subulate teeth. Bracts elongated and 
conspicuous, triangular-subulate. Pods conspicuously ob- 
compressed, inclined to be sulcate above and below, oval 
to oblong, abruptly apiculate, not much exserted from 
the calyx, coriaceous and variously corrugated, the sides 
rounded, cross section variously reniform or like the 
figure 8 but not at all 2-celled nor with sutures produced 
within, mostly a little oblique at tip but not arched, very 
slightly if at all inflated. Ventral suture raised exter- 
nally and very much thickened or prominent, pod when 
sulcate ventrally is so on each side of suture. Plants 
of the arid deserts mostly in alkaline and very poor | 
clay soil, but not in sinks or where water stands. Pu- 
bescent with closely appressed hairs. Plants blooming in 
early summer. 

KEY. 

A. Pubescence attached by the middle or near it (by the base in 
A. argillosus), of flat and tapering hairs. Stems densely tufted 
and decumbent, slender, at least 1 dm. long when fully devel- 

oped, hoary. Leaflets linear, about 2.5 cm. long. Flowers 
densely spicate, about 1 cm. long. Bracts about as long as 

calyx and its lobes. Pods splitting the calyx at maturity, shal- 
low-sulcate at both sutures. 

AB. Pods hoary, about equaling the calyx teeth, ovate to oval, 
straight but tip rarely a little curved, ende: at base, mostly 

acute, obcompressed at least at base and mostly sulcate, 
+ with ventral suture prominent, loosely spicate. Flowers 
to yellowish, about 12 mm. long. Calyx short, campanulate; 
teeth subulate, about as long as tube. Leaves 1-1.3 dm. long. 
Leaflets 2-5 mm. wide, 2.5 cm. long, 4-7 pairs. Stipules hya- 

line, broad, about 7 mm. long. Stems flexuous, some inter- 
nades 8 cm. Pog perennials. Whole plant erect or ascending 

Parens bene O . 200 so horöides. - 
[c 201 confertiflo 
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A2B. Calyx tube conspicuously long-hairy and shaggy; teeth 
and bracts very long. Flowers purple. Blooming in May. 

Whole plant appressed-silvery-silky. 202 argillosus. 
2A. Pubescence attached by the base. Peduncles long, with small 

flowers in narrow spikes which become racemose in fruit. Pods 
not splitting the calyx. Stipules small and united only below. 
Bracts 2-5 mm. long. Stems slender or almost none, nearly 
erect, flexuous, with very short internodes below. This grows 
on limestone cliffs and in sandy washes. : 

Sutures not thick. Peduncles filiform and rush-like. 203 Moencoppensis. 
Sutures thick. Peduncles not elongated. 204 troglodytes. 

200. Astragalus sophoroides Jones Zoe 2 12 (1891). Pods 
with ventral suture little raised, not very conspicuously thickened, 
arched, 5-9 mm. long, not 2 mm. thick, greatly obcompressed, el- 
liptical, barely acute, chartaceous, flattened but not suleate at base; 
seeds several, large. Flowers not over 9 mm. long, white to cream- 
colored, purple-tinged, short, erect. Calyx inclined to be shaggy. 
Bracts ovate to lanceolate, acuminate, about as long as calyx tube, 
5-7 mm. long, scarious. Peduncles none to 1 cm. long, and spikes 
2.5-7.5 cm. long, flower-cluster mostly sessile among the leaves and 
shorter than the leaves, earliest peduncles 7-15 mm. long, and spikes 
2.5-5 em. long and so appearing sessile among the leaves, but later 
peduncles often 1 cm. long and the spikes 7.5 cm. long, latest pe- 
duncles equal the earliest. Leaves 7.5-9 em. long. Petioles 2.5-4 
em. long. Leaflets 4-7 pairs, oblong linear to nearly oblong, rounded 
at end and cuneate at base, 2-9 mm. wide, 1-3 cm. long. Stipules 
connate even to the top of the stems, upper part acuminate-triangu- 
lar. Stems rather slender, 8-30 cm. long, internodes several and 
2.5-6 cm. long. Pubescence of stems very dense and a little spread- 
ing, on calyx rather coarse and entangled, on pods the same but 
shorter, oldest stems and leaves are sometimes only pubescent. On 
the Moencoppa, northern Arizona, Lower Temperate life zone on 
benches. 

201. Astragalus confertiflorus Gray Proc. Am. Acad. 13 368 
(1878). A. flavus var. candicans Gray. Cnemidophaeos Rydberg. - 
Leaflets 4-6 pairs, 1.5-2.5 cm. long, linear, 2 mm. wide. Spikes 
dense and many flowered, 5-7 em. long on peduncles 7-9 em. 
long. Flowers white, becoming cream-colored with age. Banner 
arched in gentle arc from base to tip to 45-80°; groove is V-shaped 
opposite keel tip but flattens out very greatly above where it is 3 
mm. wide and 1 mm. deep; sides reflexed to 1 mm. wide opposite 
the keel, not at all at tip and so making it seem obovate-oblong to 
fiddle shaped (in the dried plant seeming lanceolate) and elon- 
gated, emarginate. Wings obliquely lance-oblong, 1 mm. wide, the 
tip bent up to 45° and notched below the middle, 2-4 mm. longer 
than keel and coneave to it, the right hand one bent over keel 
tip and the other bent out but with its tip turned in and touching 
the other, concealing the keel. Keel very short relatively, exceeding 
the calyx tips 2-4 mm., the tip abruptly incurved to over 90° and 
‚very blunt and rounded, with a purple eye at tip which is sur- 
rounded by a narrow white edge. Calyx nearly round in eross sec- 
tion, about 4 mm. long, the lower edge straight and the upper a 
little arched, base with a fleshy green spot and oblique, almost ses- 
sile, cleft deeper above and with rounded sinuses, the teeth spread- 
ing, green and 2-3 mm. long. Pods bisuleate at the thick ventral 
suture, is trifle concave, or even convex, about 7.5 mm. long, oblong- 
oval, silky to smooth, moderately obcompressed mostly but not sul- 
eate dorsally. The flowers are often purple tinged and then the 
white spot is waterlined with purple. The pubescence of the calyx l 
is looser and finer, the calyx teeth and bracts are more filiform, 
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and the flowers much elongated and often nearly yellow. This is 
the common form throughout the Navajo Basin far up on the Little 
Colorado eastward into its New Mexican and Colorado borders and 
down the Colorado to the edge of Nevada and up.the Virgin in 
Utah. Lower Temperate life zone and dropping down a. little into 
BET OMM. Also along the Sevier river near Richfield and Salina, 

tah. 
Astragalus confertiflorus var. flaviflorus (Kuntze).  Traga- 

cantha flaviflora Kuntze Rev. Gen. 2 941 (1892). A. flavus Nuttall, 
Cnemidophacos Rydberg. This has the leaves of the species but 
inclined to have narrowly oblong and flat leaflets, the lowest very 
short and broad. Upper leaves much the best developed. Pods 7-12 
mm. long, generally twice the calyx, ovate to oblong oval, variably 
pubescent with curved hairs, about straight, retuse at base, minutely 
stipitate, broadly and rather deeply suleate dorsally and the su- 
tures nearly touching. Flowers 12-15 mm. long, in the type cream 
colored and with rather short and mostly ovate banner, but var- 
iable. Wings linear, narrower than keel, a little arched, 2-3 mm. 
longer than keel.  Keel a little arched along the claw, the blade 
abruptly incurved at the end to erect and very obtuse, the upper 
corner being about square or very rounded and not at all pro- 
duced, the general outline being oblanceolate, straight. Calyx short- 
cylindric, the tube nearly 5 mm. long. Peduncles 1.5-3 dm. long, 
strict, stout and sulcate, appearing as if subscapiform. Spikes loose, 
1-1.5 dm. long, 10-15-flowered. Leaflets broadly linear to narrowly 
elliptical, rather acute, nearly smooth above. Stems short and 
with short internodes, diffusely branched and decumbent, 1.5-2 dm. 
long. Deserts of southern Wyoming, Lower Temperate life zone. 

202. Astragalus argillosus Jones Zoe 2 241 (1891). Pods 
scarcely surpassing the calyx lobes, erect, ovate to oval, blunt, hoary 
with long and appressed hairs, about 7 mm. long, much obcom- 
pressed till cross section is nearly linear, a little arched, with dorsal 
suture deeply. impressed. toward the base and raised and prominent 
at tip and conspicuously thickened; the ventral suture inconspicu- 
ous. Flowers short, about 9 mm. long, densely spicate even in fruit, 
almost sessile, pink-purple. Banner oval, abruptly arched below 
calyx tips to 45°, purple and. with white spot strongly veined, 5 mm. 
longer than keel and 2 mm. longer than wings. Wings narrowly- 
oblong, a little arched, rounded, purple, dark-veined toward the tip, 
narrower than the- keel. Keel short, about as long as calyx tips, 

straight, with tip abruptly erect and deltoid. : Calyx tube short- 
campanulate, not 5 mm..long, white with very long and appressed 
hairs which toward the tip and on the lobes are widely spreading and 
shaggy. Hairs flat, twisted, with pustulate base, attached by the 
end. Calyx. lobes subulate from a broad base, 9 mm. long, lax, 

green, longer than the tube. Bracts large, 9 mm. long, green, lin- 
ear-subulate, about equaling the calyx. Spikes very dense, 2.5-7 
cm. long. Peduncles 5-15 cm. long, slender, subscapiform, as long 

as leaves. Stipules connate nearly to tip, green (hyaline below). 

long-acuminate, densely. appressed-villous as well as stems. Pet- 
ioles grooved. Leaves 5-10 em. long, narrow. Leaflets narrowly ; 

linear to oblong, 2.5-3 em. long, 2-5 mm. wide, »silvery, 4-6 pairs, . 

acute to-apiculate, greener than the rest of the plant. Stems cespi- 

tose, ascending, rather stout for the plant, short, flexuous, 2.5-20 
em. long, biennial or short-lived perennial, whole plant 1.5-3 dm. 

high, appressed-silvery-silky even to the stipules. On sandy clay soil 
along p Green river and San Rafael Swell, Utah, and vicinity. - 
Lower Temperate life zone. es > 

203. Se uk Moencoppensis Jones Zoe 2 12 (1891). Pods 

5-7 mm. long, 3 mm. wide, with cross-section nearly transversely 
linear, with 
as calyx and teeth, acute, oblong-oval, 1 Bay Malente Gevalia. 

w; 

utures not thick nor prominent, hoary; about as long 
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slightly so ventrally. Flowers spreading, deep-bluish-purple-tipped, 
about 7 mm. long and 2-5 mm. long, longer than the calyx and 
teeth. Banner broadly ovate, veined, with sides reflexed much 
and arched at the end of calyx tube to 45°, 5-7 mm. long, with 
short claws, 2 mm. longer than keel. Keel straight, broad, trun- 
cate, with tip erect. Wings 2 mm. shorter than banner, broadly 
oblanceolate, little arched, narrower than keel, rounded, oblique. 
Calyx tube 3 mm. long, shaggy above with tangled and very fine 
hairs, the subulate teeth a little shorter than the tube. Bracts 
2-5 mm. long, hyaline, ovate to lanceolate. Peduncles (as well as 
stems and leaf rachis) filiform and rush-like, often a foot long, 
tapering, racemose on the upper half. Leaves often 3 dm. long, 
mostly 7-9 em. long. Petioles generally grooved, green, a quarter 
to as long as the leaf. Leaflets nearly smooth, broadly linear to 
almost filiform, about 2.5 cm. long, the upper ones reduced or abor- 
tive, about 5 pairs, acute, all distant, somewhat narrowed below. 
Lower stipules broadly triangular, short, hoary above. Internodes 
very slender, 1-3, the upper 5 cm. long. Whole plant nearly smooth 
except the calyx and pods. Stems densely tufted from a long and 
erect tap root. On the Moencoppa in the Little Colorado region of 
northern Arizona in the Navajo Basin and in the San Rafael Swell 

south of Green River, Utah, in sandy places. Lower Temperate life 
zone. ' 

204. Astragalus troglodytes Watson Proc. Am. Acad. 20 362 
(1885). Leaflets 6-8 pairs, oval to obovate and obtuse or rarely 
acute, about 1 cm. long, with closely appressed hairs fixed by the 
base. Leaves erect, about 1 dm. long, with petiole inclined to be 
longer than its rachis. Stems almost none. Peduncles ascending 
to erect, about 1.5 dm. long. Flowers spicate, rather many. Bracts 
recurved, linear-lanceolate-acuminate, about 1 cm. long. Calyx 
about 4 mm. long, with teeth about half as long. Flowers about 1 

em. long. Pods loosely hairy, 5-7 mm. long, conspicuously obcom- 
pressed, and cross-section oblately oblong, with the thick sutures of 

Gilensis and its abrupt apiculation, the suture only slightly arched 
at tip and base, not sulcate, cavity inflated. The pods have about 

the shape of Matthewsii on a minute scale, only a little exceed- 
ing the calyx, but it has no relation to the Scytocarpi. It is mani- 
festly a close ally to the Sericoleuci, Gilensis section. Coconino in 
the San Francisco Mts., Arizona. Lower Temperate life zone. 
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Pods wholly 1-celled, pendent on a slender stipe 

"which exceeds the calyx except in A. oocalycis, oval to 

linear. 7-25 mm. long, 5-7 mm. wide, triangular-pointed 

to apiculate, completely obeompressed ventrally, and 

dorsally often flat, nearly smooth to conspicuously and 

-parallel-cross-veined, chartaceous, opening along the 

ventral suture if at all, not explanate, cross section that 

of a vertical half-section of the figure 8 by having the 

ventral side bisulcate, the grooves being on each side of 

the conspicuously raised and thickened suture (when 

young the pods are normally greatly laterally compressed 

‘and not sulcate), ventral suture often convex, rigid, with 

a thin edge, dorsal suture not evident. Flowers 7-15 mm. 

long, narrow (broad in oocalycis), with slightly exserted 

claws, horizontal, reflexed in fruit, densely spicate, be- 

coming looser in fruit, many, the keel conspicuously 

elongated and mostly as long as the banner. Banner 

nearly ovate, 5-7 mm. long, with sides greatly reflexed 

and so seemingly narrow, deeply notched, rather 

abruptly arched beyond calyx tips and keel to at least 

45°, veined below. Wings obliquely oblanceolate, nar- 

Tow, obtuse, much arched and exposing base of keel, not 

over 2 mm. wide, barely surpassing keel. Keel blade lu- 

nate in general outline, about 7 mm. long, the base 

straight and then gently arched to the nearly erect and 

rounded purple-spotted tip, abeut 3 mm. wide. Calyx in- 

clined to be inflated, very thin and hyaline, normally 

white, rarely red, saccate at base on the upper side, 2-5 
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rarely decumbent at base, 2-3 ft. high, perennial from 
woody roots. Odor snake-like. Pubescence attached 
by base, echinate, very short, abruptly appressed. 

KEY. 

A. Pods on a stipe at least as long as calyx and pendent. Calyx 
tube about 3-4 mm. long, little inflated, both sides about straight. 
Flowers not stubby. Leaflets not linear. 

Pods oblong or oval. Flowers white, in long and loose spikes. 
s 205 Haydenianus. 

Podslinear. Flowers normally purple, in short and dense spikes. 
206 bisulcatus. 

2A. Pods short-stipitate and wholly inclosed within a large and 
bladdery calyx. Leaflets linear. Flowers stubby the blades not 

longer than calyx tube. 

Calyx shaggy and inflated. 207 oocalycis. 

205. Astragalus Haydenianus Gray in Brandegee's Rep. 235. 
(1876). Pods mostly oval, rarely oblong, rugulosely cross-nerved, 
often papery, 7-9 mm. long by nearly 4 mm. wide, very variable in 

texture, rounded at.both ends, obtuse, minutely\nigrescent but seem- 
ingly smooth, 6-7-ovuled, 2-4-seeded, with ventral grooves broad and 
ventral face widely and deeply impressed, the suture being rib-like 
and very prominent and often convex. Stipe not longer than the 
calyx. Fiowers white, about 7-9 mm. long. Wings appearing as if 
shorter than the purple-tipped keel. Mature banner reflexed till the 
tip nearly touches the calyx, about 9 mm. long. Calyx white and 
thin, the teeth much shorter than the tube. Spikes in fruit linear and 
often 3 dm. long and fully twice as long as peduncle but the 
peduncles sometimes a foot long. Stems slender and weakly ascend- 
ing, many. Pubescence of barely flattened hairs. Occasional from. 
Palisade, Nevada, to along the Virgin river, Utah, above St. George 
and along the north side of the Grand Canon and throughout the 
Navajo Basin, also in southern Wyoming, and along the Rio Grande 
in New Mexico. Lower Temperate life zone, in rather alkaline 
places on bottoms, nearly wholly on the Pacific slope. 

Forms of this species which have been described as species or 
varieties but which do not deserve even varietal rank are as follows: 
A. Haydenianus var. Nevadensis Jones, which is A. demissus Greene 
and A. Jepsoni Greene, has the pods not evidently rugulose, about 
5-seeded, papery, barely acute at each end, elliptical, 9 mm. long, 
5 mm. wide, or smaller. Proper peduncles barely as long as the 
leaves. Spikes very long and slender, often 2 dm. long. Leaflets 
8-10 pairs, thin, obovate to ovate-oblong, very obtuse or retuse. 
Bracts broadly lanceolate, barely acute. In the forms described 
by Greene cited above from the same locality the leaflets are linear- ~ 
oblong and 2 cm. long. 

rado. Var. major Jones. This is a stoute 
sulcatus. Pöds spreading, seldom pendent, 

- long, narrow, Banner ascending. Claws of wings exserted. 
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cels villous. Bracts narrowly lanceolate, acuminate, longer than 
the pedicels. Calyx lobes equal the tube. Leaflets 7-9 pairs, nar- 
rowly elliptical to linear-lanceolate, very obtuse, apiculate. Sink 
Valley, Utah. A. scobinatulus Sheldon was partly founded on this 
and on A. racemosus and bisulcatus. 

206. Astragalus bisulcatus (Hook) Gray Pac. R. R. Rep. 12 
42 t I B (1860). Phaca bisulcata Hooker Fl. Bor. Am. 1 145 
(1834), Diholeus Rydberg, Astragalus bisulcatus var. decalvans Gan- 
doger. Pods linear to narrowly elliptical, triangular-acute at tip 
and base, 1-2 cm. long, rather shining, with cross-nerves almost none, 
often involute ventrally with sides touching the ventral suture and 
so the pod seems cylindrical, chartaceous, usually glabrous. Flow- 
ers variable but mostly purple, rarely white, about 1 cm. long, not 
very narrow, nodding, in dense short (2.5-5 cm. long) spikes. Ban- 
ner arched to 45-90°, 2 mm. longer than keel. Wings 1 mm. longer 
than keel. Keel nearly straight. Calyx 3-5 mm. long, campanulate- 
cylindric. Teeth variable, often setaceous, 2-3 mm. long, about as 
long as tube. Bracts 4 mm. long, ovate-acuminate, hyaline, seta- 
ceous often. Pedicels 2-4 mm. long. Spikes closely flowered and 
7.5-15 em. long in fruit, shorter than the peduncles, and these longer 
than the leaves. Leaves thickish, nearly sessile. Leaflets 8-13 pairs, 
elliptical to narrowly lanceolate, somewhat petiolulate, clothed be- 
neath with minute hairs. Stipules ovate lanceolate, hyaline, acute, 
upper ones large and conspicuous, connate only below. Stems erect, 
4-7 mm. thick, rather stout. Plants minutely pubescent even to the 
pods. Common on the alkaline plains from northern New Mexico 
to the Saskatchewan, not on the Pacific slope except at the north 
and then occurring only on the heads of the rivers. Middle Tem- 
perate life zone. The var. decalvans Gandoger is only a white flow- 
ered form. 

207. Astragalus oocalycis Jones Cont. 8 10 (1898). A. urceo- 
latus Greene. Pods like those of A. Haydenianus but very shortly 

- e 
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Pods chartaceous to coriaceous, not fleshy, necrly to 

fully linear, 2.5-5 cm. long, 3-7 mm. high, opening first 

at tip, mostly slightly inflated, mostly slender-stipitate, 

not jointed to stipe, reflexed, triangular-acute at both 

ends, smooth, triquetrous to reniform in cross section, 

ventral suture raised and thickened. Flowers reflexed, in 

dense racemes, 1.5-3.5 cm. long, white (drying to yel- 

lowish) but often tinged with purple, narrow. Banner 

elongated and much longer than the wings, with sides 

much reflexed. Wings elongated, narrowly oblong, at 

least 2 mm. longer than keel. Keel obliquely’ and 

broadly oblanceolate, about 7 mm. long, rounded in a 

gentle arc to tip which is erect and obtuse. Calyx hya- 

line, inclined to be colored like the flowers, variously 

hairy but not shaggy, cylindric, about 5 mm. long and 3 
mm. high, little oblique at tip, sometimes a little nar- | 

rower below, abruptly rounded at base to the lower cor- 

ner where it is attached to pedicel and nearly at a right 

angle to it. .Pedicels rather slender. Bracts triangular- 

subulate, mostly longer than pedicels. Peduncles stout, 

strict, 5-30 cm. long. Upper leaves nearly sessile. Leaf- 
lets 5-20 pairs, rather long-petiolulate, cuneate at base, 
mostly flat, rather thick, obtuse to barely acute, 1-3 cm. 
long. Stems rather many and tufted from an erect root, 
ascending to erect, 1-3 ft. high. Internodes inclined to be 
much shorter than leaves. Stems 2-7 mm. thick. Pu- 
bescence attached by base, mostly scanty, upper side of 
leaflets normally smooth. . 

KEY. 

A. Pods wholly 1-celled, straight or nearly so, ventral suture about 
. straight to tip. Leaflets 1.5-3 cm. long. 

Pods not 2-celled. 208 racemosus.. 

Pods nearly 2-celled. 209 scopulorum.. 

2A. Pods incompletely 2-celled by the dorsal suture bein o- 
, duced toward the veniral variously, nearly straight Gad whew 
about straight then the ventral suture is the more arched, acu- 
minate at base, abruptly acute at the declined tip which is about 
ina line with the dorsal suture, a little blique at least at tip, 

_ linear to narrowly elliptical-oblong, duelo sulcate dorsally and 
with narrow sulcus, with sides convex or rarely flat when ma- 

_ ture, smooth. Stipe as long as calyx tube. Calyx oblique at 
mouth. Flower 2-2.5 cm. long, white (yellowish when dry). - 
Banner fiddle-shaped with sides much reflexed. Bracts sca- 

: tae subulate, about 2 mm. long, as long as or longer than 
pedicels in flower. Pedicels 2-4 mm. long, curved. Calyx _ 

| teeth subulate and about 2 mm. long. Peduncles fully as long — 
5 x 



247 Galegiformes. 

Leaf rachis conspicuously tapering. Leaflets oval to narrowly 
elliptical, 8-15 pairs, rather thin, 10-15 mm. long, about con- 
tiguous, rounded and obtuse. Upper leaves nearly all sessile, 
7-10 cm. long. Stipules long-acuminate. 

Pubescence shaggy. 210 Drummondii. 

_ 208. Astragalus racemosus Pursh Fl. 740 (1814). A. galegioides 
Nutt. Tium Rydberg. Pods 2-3 cm. long, about 5 mm. high, and 4 mm. 
wide, opening first at base and along the ventral suture, shining, very 
faintly reticulated, abruptly acute at tip and rather tapering at base, 
young pods decidedly more arched ventrally, butthesuture sometimesa 
little concave with age and the tip nearly in line with it, cross section 
triquetrous with concave sides to oblately deltoid, dorsal suture not 
evident externally but raised as a thin edge within, ventral suture 
sharp and narrow. Stipe not longer than calyx, about 2 mm. long, 
bent near the middle and with a knob but not jointed. Flowers 
very many in dense spike-like racemes, purple-tipped to white, with 
snake-like odor, 12-20 mm. long, rather narrow. Blades of petals 
8-10 mm. long and with exserted claws. Banner arched to erect 
or less in gentle are beyond calyx tips, oblanceolate, faintly purple- 
veined, little longer than the wings, seeming very narrow from the 
sides being much reflexed. Wings 2 mm. wide, lanceolate to lin- 
ear-oblanceolate, 2 mm. shorter than banner, rounded, wider at tip, 
not arched,’ narrower and a little longer than keel. Keel obliquely 
lanceolate-oblong, the tip gently rounded to 30-60°, 7 mm. long, 3 . 
mm. high. Calyx tube short-cylindrie, 4 mm. long, about 3 mm. high 
and 2 mm. wide, a little arched, not narrowed below, truncate at 
base and gibbous. Teeth setaceous and variable.  Pedicels nearly 
filiform (except in one variety) 2 mm. long. Bracts hyaline, never 
shorter than the pedicels, rather déciduous, with thread-like tips, 
variable, 2-10 mm. long. Peduncles 5-16 cm. long, shorter than 
the leaves, with the floral rachis 5-10 cm. long in flower and often: 
a foot long in fruit, the spikes very dense and wide. Leaves not 
over 1.5 dm. long, the upper the largest, rather stout.  Petioles 
rarely 2 cm. long, almost none above. Leaf rachis tapering and 
stout. Leaflets 10-16 pairs, 1-2 em. long, 3-7 mm. wide, lanceolate- 
elliptical to ovate-elliptieal or nearly linear, sub-alternate, contigu- 
uous, leathery, truncate to rounded and apiculate, ashy with small, - 
flat and closely appressed hairs. Stipules lanceolate to triangular- 
subulate, very broad at base and connate below, often 15 mm. long. 
Stems stout, erect, 2-3 ft. high, sulcate, flexuous, with internodes 
4-7 cm. long, several from a several crowned, erect, stout root. 
Grows on poor and mostly clay soil on the Plains from the Canadian 
Pacific R. R. southward to central Mexico, eastward into Nebraska. 
Not on the Pacific or Great Basin drainage. Middle and Lower Tem- 

rate life zone. 
m Astragalus racemosus var. brevisetus Jones Cont. 7 662 (1894). 
Bracts ovate-subulate, about 2 mm. long. Calyx teeth 2 mm. long 
and tube gibbous above, broadly oblong in outline, 3 mm. long, 2 mm. 
high, spurred. Pedicels 2 mm. long in flower, stout, longer than the 
baste e a aont 20 paire Hoary plants. This grows on the 
southern Plains, Nebraska to Texas. - EC er. 

Astragalus racemosus var. longisetus Jones Cont. 7 663 (1895). 
Bracts very long-setaceous, as long as calyx tube. Calyx teeth seta- 
ceous and long. Leaflets about 2 cm. long and 7 mm. wide, elliptical. 
Stipules large and reflexed. Plants mostly robust. On the northern 
Plains from Colorado to Alberta. pano una 

. 203. Astragalus scopulorum Porter Fl. Col. 24 (1874). A. 
 Subcompressus Gray, A. rasus Sheldon, Tium Rydberg. Pods with 
body about 2.5-3 cm. long, 5-7 mm. high, and 4 mm. wide, very 

ortly-racemose-spieate, acuminate at base into a ‘slender stipe B 



Galegiformes. 248 

both sutures from tip to tip but valves not falling, chartaceous, a little inflated, abruptly triangular-acute at tip and tip declined and about in line with the dorsal suture as in A. Drummondii, arcu- ate or when straight the ventral suture the more convex and sharp along the edge as in A. racemosus, broadly linear, deeply suleate dor- sally normally reddish, with surface uneven and veiny, with dorsal suture intruded nearly to the ventral as a hyaline double partition and which opens along the lower side when mature but not along the inner edge, cross-section about cordate-ovate with sides never con- cave. Floral rachis rarely 5 em. long. Flowers many, long-clawed, about 2 cm. long. Banner nearly erect in a sharp curve beginning beyond calyx tips, the erect part fully 1 cm. long, oblong-oblanceo- late, 2-8 mm. longer than wings, rather fleshy below; groove V- shaped at keel tip, shallowing to nothing above; sides reflexed 2-4 mm. wide in the middle and waterlined. Wings oblong-elliptical to lanceolate, either straight or arched 45°, 4-7 mm. longer than keel, 4 mm. wide, concave to keel, widest part’ at keel tip. Keel straight, the blade 4 mm. long and 2-4 mm. high, the tip abruptly arched to erect and blunt, claw exserted.. Calyx tube nigrescent, cylindric-campanulate, about 7 mm. long and 3 mm. high, nar- rowed at tip, 2-4 mm. wide, not cleft deeper above noticeably, gib- bous at base and often saccate on the upper corner, upper side arched, the lower straight, green and thickened on the lower cor- ner, horizontal in flower, teeth unequal, barely half as long as tube. Bracts dark, with hyaline edges, longer than the pedicels. Peduncles 5-15 cm. long. Floral rachis about 5 cm. long, not elongating much with age. Leaves 5-7 cm. long, all practically sessile. Leaflets thin, elliptical, truncate to rounded, 1-1.5 cm. long, green or glau- cous, apiculate, 5-13 pairs. Stipules conspicuously united opposite the petiole below, large. Stems rather densely tufted, decumbent, 1-2 ft. long, branched below. Root deep, branched, erect. Pubescence almost none. In moist canons in western and southern Colorado and adjoining New Mexico and up as high as 9,000 ft. alt. Com- mon in oak brush in the La Sals, Utah, at 7,000 to 8,000 ft. alt. It has spread to Thistle, Utah, along the railroad, Middle Temperate life zone. 
210. Astragalus Drummondii Hooker Fl. Bor. Am. 1 153 t. 57 (1834). Tium Rydberg. Pods linear, curved ventrally or dor- Sally, about 3 em. long, about 3 mm. wide and high, torulose, coria- ceous, finely cross-nerved, with eross section reniform, very hairy within, walls soft and about 1.5 mm. thick when fresh, the tip very oblique and declined, the sutures very thick and rigid and without the thin sharp edge as in scopulorum and racemosus, and deep red- dish brown, forming very strong ribs, the pod opening only a little at the tip along the dorsal suture, dorsal suture produced a very little as a thin partition except at tip but nearly touching the ventral because of pod being so sulcate. Stipe about twice the calyx. Fruiting spikes often a foot long with closely reflexed calyx. Flow- ers bright-white, variably yellowish when dry, many and dense. Ban- ner ascending in a long arc remote from calyx as in scopulorum and about 1.5 cm. long and 7 mm. wide at base; groove V-shaped, about 1 mm. wide and high and continuing to tip. Wings obliquely lance- oblong and acute, 2 nım. wide, concave to keel and spreading 30° at tip, 3 mm. longer than keel, cream-colored, the very tips incurved. el 5 mm. long, bent abruptly to erect, with a small projection below the tip or the purple tip abruptly turned out as a deltoid beak. Calyx cream-colored, minutely appressed-pubescent, barely 

to somewhat gibbous at base and widest there, about 3 mm. high | below and 2 mm. wide, 2 mm. high at tip, appearing as if urn- Shaped. Teeth triangu ar-subulate and about half as long as the - e the lower the longer. Pedicels 4 mm. long in fruit. Leaves _ 1-10 em. long, the upper sessile the lower short-petiol Leaflets 1.5-2.5 cm. long, narrowly to broadly elliptical, obtuse to notched, 
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12-15 pairs, smooth on the upper side. Stipules ovate, not connate, 
much acuminate. Stems very stout and strict 2-3 ft. high, nearly 
simple, with internodes several times shorter than the leaves, several 
from thick and rather woody roots. Plants much infested by in- 
sects and fungi. Pubescence shaggy all over except on the shining 
and smooth pods and calyx. Grows in gravelly places and clay 
land in the upper edge of the Lower and throughout the Middle 
Temperate life zone. Blooms in late summer. From the Plains of 
Central Colorado at least as far south as Wet Mountain Valley to 
the Saskatchewan, westward to head of Salina canon and near 
Provo, Utah, to Deer Lodge Valley, Montana. Rare in Utah. 
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LONCHOCARPI. 26. 

This group is nearest related to the Bisulcati be- 
cause of the obcompressed pod inclined to be bisulcate, 
1-celled, stipitate, and opening only along the ventral su- 
ture, but in other features it approaches the Homalobi. 
Stems flexuous, 1-2 ft. high, rather rush-like and, like 
the leaves and peduncles, round, striate, green and rather 
fleshy and drying very slowly, slender. Stipules small, 
rigid, deltoid. Leaves short-petioled, of few distant leaf- 
lets or none. Leaflets nearly filiform, round in cross sec- 
tion or channeled, 1-3 cm. long, blunt, terminal leaflet a 
mere prolongation of rachis and not jointed to it. Pe- 
duncles stout, erect, with the rachis 1-2 dm. long, race- 
mosely few-flowered above the middle. Bracts minute, 
rather broad, shorter than the rather stout pedicels. 
Calyx cylindrical, truncate at both ends (triangular at 
base in lonchocarpus), attached near the middle, the 
teeth shorter than tube which is 3-6 mm. long and 2 mm. 
wide. Flowers about 1-1.5 cm. long, the blades half as long 
and sharply arched and rather wide, pearl-white to 
light-purple. Pods pendent on recurved pedicels which 
are not t.visted, slightly sulcate to much obcompressed 
ventrally, with thick and conspicuous ventral suture 
somewhat raised, acute at both ‚ends and stipitate or con- 
tracted at base and seemingly stipitate, opening along the 
ventral suture and inclined to be explanate, the cavity 
inflated somewhat, smooth to ashy, 2-6 cm. long, nar- 
rowly oblong to linear-oblanceolate, nearly straight, 
ventral suture mostly the more arched, about 5 mm. wide. 

KEY. 

A. Pods with stipe if any shorter than calyx. 
Flowers 1-2 cm. long, white. 

Pods conical-acute at both ends. 211 Kaibensis: 
Pods with long and flat beak. 212 Osterhouti. 

Flowers 7 mm. long, not white. 213 Duchesnensis. 
2A. Pods long-stipitate, greatly obcompressed so that the cross section is nearly linear to oblately deltoid or quadrate, mostly very broadly and shallow-sulcate on each side of the thick ven- tral suture, pendulous, opening only along the ventral suture and explanate with age, coriaceous, often a trifle wider above, about 5 cm. long. i Whole plant green and rush-like. 214 lonchocarpus. 

ZI. Astragalı Kai H um E P 

exactly similar to A, Episcomes cree cont: 10 64 

cm. 

r and 
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circular, a trifle sulcate ventrally, ventral suture a little the more 
arched, the cavity much wider than the seeds and so decidedly in- 
flated, smooth. Flowers white, 1-1.5 cm. long, straight, ascending. 
Calyx cylindrical, about 6 mm. long and 2 mm. wide, about round, 
with triangular rather fleshy oblique base attached on the lower 
corner straight with base, slightly oblique at tip, with subulate teeth 
from a deltoid base about 1 mm. long. Petals about as in A; Epis- 
copus. The flowers approach those of A. lonchocarpus. Lower Tem- 
perate life zone, growing in sandy places at House Rock north of 
Lee’s Ferry, Ariz. 

212. Astragalus Osterhouti n. sp. Pods (including the short 
stipe) 3.5-4 em. long, about 4 mm. high, slightly to much laterally 
flattened, the cross section being narrowly elliptical to oval, not at 
all sulcate at either suture, acuminate at both ends, the tip a long 
flat beak, the base with the rather thick sutures uniting into a stout 
stipe as long as or much shorter than the calyx, surface smooth, 
reticulations slight and wide, ventral suture inclined to be convex 
about two-thirds the way up, and sutures equally approaching above, 
but not always, with the general appearance of A. Kaibensis. Pods 
short-racemose, rather many, on pedicels 4-7 mm. long, which are 
several times longer than the small bracts. Flowers ochroleucous, 
about 2 cm. long, about as in A. racemosus. Banner about 1 cm. 
long, ovate, arched remotely from calyx to 45°, with sides much ‚re- 
flexed below, 4-6 mm. longer than wings. Wings about 2 mm. wide, 
3 mm. longer than keel, nearly straight. Keel about 4 mm. long and 
2 mm. wide, the tip very obtuse and rounded, 3 mm. high. Calyx 
tube 6-7 mm. long, about 4 mm. high, oblique and cleft deeper above, 
the base deltoid or rounded, not saccate, teeth not 1 mm. long, tri- 
angular, surface minutely pubescent with sparse and very short 
appressed hairs. Peduncles about a foot long, very stout, often 4 
mm. thick, subterminal. Leaves about 1 dm. long, wide,“of about 
4-5 pairs of linear, thick, blunt, rather arcuate leaflets 2-3 cm. 
long and 2 mm. wide, phyllodia-like and green as are the rachis and 
peduncles. Petiole shorter than the lowest leaflet. The upper leaf- 
lets are almost sessile and the lower rather long-petiolulate, but all 
jointed to the coarse but tapering rachis. Stems probably 2-3 ft. 
high. Stipules small, inclined to be connate opposite the petiole. 
This remarkably distinct species certainly belongs here in flowers 
and general fruit character but other characters remind one 
forcibly of the Episcopus group. Sulphur Springs, Grand Co., Colo- 
rado. Nos. 3038 and 3235, July, 1905, and June, 1906, Geo. E. Os- 
terhout for whom it is named. Lower Temperate life zone. 

213. Astragalus Duchesnensis Jones Cont. 13 9 (1910). Plants 
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by being reversed curved at tip, linear-oblanceolate to broadly lin- 
ear, 3-6 cm. long, 5-7 mm. wide above the middle, obeompressed 
ventrally and with a slight concavity but not bisulcate, cross section 
often flat to deltoid, hairy within, a little inflated, *chartaceous to 
leathery, apiculate to very acute at tip and narrowed to a very 
broad pseudostipe at bese. Ventral suture a little raised, dorsal 
impressed. Pod reddish to green. Common on the sandy mesas 
from 13 miles below Theodore, Utah, to Chepeta Well, Colorado, 
and the White river. Lower Temperate life zone. A. pinonis Jones 
is very liable to be this species when that species is better known, 
but so far the calyx teeth are very much longer and pod not ob- 
“compressed. 

214. Astragalus lonchocarpus Torr. Pac. R. R. Rep. 4 80 
(1857). Phaca macrocarpa Gray Pl. Fend. 36 (1849). Tragacan- 
tha lonchocarpa (Torr.) Kuntze, Homalobus macrocarpus (Gray) 
Rydberg. Pods about straight, 5-7 mm. wide, sharply acuminate at 
both ends and long-acuminate at base, broadly linear-oblanceolate 
to even linear-elliptical, faintly cross-ribbed, with both sutures very 
prominent when dry, fleshy and oblately oval in cross section when 
fresh and pods with woody fibers running lengthwise which appear 
as red dots in the pulp of cross sections; dorsal suture raised 
and nerve-like; stipe at least twice the calyx. Flowers many, pearl- 
white and rather fleshy, rarely purple, loose, horizontal to reflexed, 
1-1.5 em. long, with rather broad blades. Banner arched to 90-110” 
3 mm. beyond the calyx teeth in a gentle arc, 7 mm. longer than 
keel, oblique, narrowly oblong from a broad base; groove narrowly 
U-shaped, 1 mm. wide, 1.5 mm. deep and extending to calyx tips, 
shallower above and open. Wings linear but wider 2 mm. below 
tip, arched so as to cover the center of keel, 2 mm. wide, flat to 
keel but concave beyond it, not spreading, close-pressed to it and 
5 mm. longer. Keel bent in a sharp curve to 100°, with straight 
base, the erect part 3-4 mm. high and as long as the base, mostly 
purple-tipped but yellowish otherwise. Calyx tube 5-7 mm. long, 
nearly cylindric, hyaline, 2 mm. high, 1.5 mm. wide, with thickened 
and green bracteolate and oblique base, reddish, cleft a little deeper 
above, tapering at base into the pedicel which is reflexed in fruit; 
teeth slender to deltoid, about 2 mm. long, half the tube or less, 
broadly subulate, not spreading. Bracts very small, half as long as 
pedicels or less in fruit. Pedicels stout, strigose, 5-7 mm. long. 
Peduncles in flower longer than the spikes, in fruit often less, 1-3 
dm. long, not manifestly grooved when fresh but decidedly so when 
dry, strict and erect, subterminal, densely flowered above. Leaves 
leathery, fleshy when fresh, not over 8 cm. long. Leaflets none to 3 
pairs, linear to filiform, rarely wider than the green rachis and al- 
ways like it, 1.5-3 cm. long, distant, obscurely jointed to rachis, ses- 
sile, the rachis often leafless and then 5-8 cm. long, the end leaflet 
not conspicuously and rarely at all enlarged. Stipules distinct, or 
connate below, small. Stems many, conspicuously grooved, densely 
tufted, branched, tall, the branches not tangled, from a fleshy and 
erect taproot, the internodes 8 cm. long or less. Pubescence hoary, 
composed of wide, flat, very short and appressed hairs throughout 
except on the pods which are nearly smooth. It grows in poor an 
alkaline soil and has the habit of A. junceus but without the under- 
ground and-branching roots and grows in large tufts around alka- 
line seeps and similar slopes and washes. The peculiar rush-like 
habit with stems and leaves equally green cause it to be overlooked. 
‘rom Pioche, Nevada, northward to Ferguson Spring near Ibapah, 

, eastward from Pioche north of the Grand Canon along the 

‘and the Little = 
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Pods linear or narrow, 1-4 cm. long (rarely 2 cm. 
long), rarely 5 mm. high, nearly always laterally flat- 
tened and inclined to be triquetrous in cross section and 
to have concave sides; mostly acuminate or sharp-pointed, 
2-celled or with dorsal suture very much intruded, nearly 
always sulcate dorsally, rarely so ventrally and with 
ventral suture mostly sharp and raised, not inflated (a 
little so in Mulfordz), rigid, coriaceous only in glaber 
and A. distortus and then somewhat fleshy, chartaceous 
(papery in Mulforde and Inyoensis), variably arcuate. 
Flowers small, rarely 1.2 cm. long, in racemes (in short 
spikes in sylvaticus-Nevinii groups, and in heads in A. 
calycosus). Slender perennials (A. Inyoensis and albens 
probably are winter annuals) spreading over the ground 
in small tufts. Stipules connate only in A. Andersoni. 
Plants of the Lower Temperate life zone but extending a 
little into the adjoining zones, 

KEY. 
» 

À. Pods not reflexed, sessile. 
AB. Pods nearly round to reniform in cross-section, not jointed 

to calyx, inclined to be narrower below. Flowers with cam- 
panulate calyx. Leaves nearly sessile, with many pairs of 
leaflets. Pubescence attached by the base, not hoary except 
in A. Coahuilæ when young. Plants of New Mexico and 
eastward. 

ABC. Pods cartilaginous, inclined to be fleshy.when green, 
lunate to linear-oblanceolate, acuminate at both ends, cross- 
section about reniform, rarely triquetrous-cordate. Calyx 
teeth shorter than the tube. Flowers rather many and 
nearly capitate. Leaflets elliptical. Stems diffuse and 
spreading. 

Pods lunate and tapering at both ends. 215 distortus. 
AB2C. Stems erect, a foot or so high. Flowers few in loose 

racemes. Pods coriaceous only in the first species. 
Flowers ı cm. long, white. 216 glaber. 
Flowers 8 mm. long, purple. 217 Coahuilae, 

A2B. Pods spreading, inclined to be jointed to the calyx, 2- 
celled, nearly linear (sometimes oblong in A. calycosus and 
then small), somewhat laterally flattened to nearly round 
in cross-section and about triangular-cordate, chartaceous, pu- 
bescent, not less than 7 mm. long, 2-4 mm. high, a little 
arcuate, not reflexed, pungently beaked, narrowed at base but. 
net stipitate. Flowers 7-10 mm. long, light-colored, short 
and stubby much as in A. junceus, in heads or short racemes ` 
which are long-peduncled, broad, ascending, with broad petals 
and enlarged or lobed wings. Calyx campanulate, about 4 
mm. long and 2 mm. high, with short teeth. Pedicels about 2 
mm. long and longer than the small bracts. Peduncles 1-1.5 
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dm. long, longer than the leaves. Leaflets obovate to oblong- 
ovate, rarely linear. Stems branched from the base or acau- 
lescent. Pube:cesce hoary, of flat and appressed hairs at- 
tached by the middle. Stipules triangular and small, not con- 
nate. Species closely allied to Oxytropis.. Oxytropidoides. 

Pods acuminate. Stems long and prostrate. 2.8 Arizonicus. 
Pods not acuminate. Stems almost none. 219 calycosus, 

2A. Pods stipitate cr reflexed. Pubescence attached by the base. 
2AB. Pods erect cn a stipe shorter than the calyx and jointed to 

it, triquetrous, with concave sides, linear, 2-5 cm. long, 2-3 
mm. high, ecute at both ends, slightly larzer toward the tip, 
smooth, with cross-section Y-shaped. Flowers ascending, 
few and racemose. Banncr oval, 5-8 mm. long, abruptly 
arched at calyx tips to erect or more. Wings about linear. 
Keel blunt. Bracts minute.. Peduncles shorter than the leaves. 
Leaflets thick, flat, distant. Calyx spreading to horizontal in 
fruit. Pubescence ashy and closely appressed when present. 
Stems rather ru:h-like and round, colored like the leaves. 
Hairs short, flat, white but inclined to be dark on the calyx. 
Plants of the Californian deser’s. Orcuttiani. 

Leaflets about 4 pairs. 220 Bernardinus- 
Leaflets about 15 pairs. 221 tricarinatus- 

2A2B. Pods deeply sulcate dorsally, generally obcompressed be- 
low, and much arcuate, chartaceous barely wider above, 
about 2-3 cm. long and 2 mm. high, smooth, on stout stipe 
shorter than calyx and not jointed to it, cross section rather 
deltoid or oblately so, with the same peculiar, stubby, de- 
clined tip as in A. Drummondii. Leaflets about 12 pairs, 
gradually smaller above, distant, neerly round, on very short 
petioles and with long and tapering leaf-rachis. Tropical. 

Pods with concave sides, and flowers about 7 mm, long. 222 Orcuttianus. 
2A3B. Pods reflexed (apparently asccrding in the A. Nevinii 

group or at least indifferently zprcading), triquetrous in 
cross-section, never straight. 

2A3BC. Pods not stipitate, jointed to calyx, linear, much ar- 
cuate. Flowers small. 
Pods arched to a half circle. ' ` 223 drepanolobus- 

2A3B2C. Pods stipitate (minutely so in A. Congdoni and An- 
dersoni). 

2A3B2CD. Peds jointed to a stipe which is shorter than 
the calyx, linear to narrowly oblong. 

2A3B2CDE. Whole plant softly silky, even the pods pu- 
bescent. Pods with cordate cross-section, slightly sul- 
cate dorsally. Flowers white or whitish, with elon- 
gated banner 1-1.5 cm. long. Calyx tube about 4 mm. 
long, rather truncate below and inserted on the cor- 
ner, cleft deeper above and oblique. Leaflets ellipti- 
cal and apiculate. Pubescence of very fine, long, 
twisted or wavy, nearly smooth hairs. 

x Pod closely reflexed. 224 Congdoni. 
Pods not closely reflexed. : 225 Andersoni. 

2A3B2CD2E. Whole plert smooth or nearly so including 
the shiny pods. Flowers small. — — 

Pods arched to a half circle. _ 226 sylvaticus- 
+ 2A3B2CD3E. Pods shortly appr ssed-pub t, tapering 
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2A3B2C2D. Pods not jointed to stipe which is mostly longer 

than the calyx, nearly straight (much arched in A. Inyo- 

ensis). 
2A3B2C2DE. Pods rather abruptly contracted at both 

|^ ends, never linear not wider than oblong. Perennials 
(except A. Inyoensis). 

2A3B2C2DEF. Pubescence never white-woolly, plants 

not shrubby above the base. Pods reflexed, about 
4 mm. high, very oblique, but not arcuate evidently. 
Flowers small, stubby, with broad keel, not over 1 
cm. long, racemose. Slender plants. Leaflets 6-9 
pairs, not over 1 cm. long, thick. 

2A3B2C2DEFG. Pods 2-3 cm. long including the 
stipe, and at least 5 times as long as high prob- 

ably reflexed but appearing ascending. Upper 

leaves about sessile. Pubescence somewhat scanty 

and of soft and very fine and short tangled hairs, 
inclined to be ashy. Flowers white. 

Pods with tip and base long. 228 Howellii. 

2A3B2C2DEF2G. Pods about 1 cm. long, with hody 

not over three times as long as wide, papery, a 

little inflated, abruptly short-pointed and half- 

ovel or arcuate-oblong, with deltoid cross-section, 

with ventral suture raised and thickened. Ban- 
ner about 5 mm. long, oval. Calyx tube about 
2 cm. long, acute at base. Blooming in May. 

Pods not long-beaked, 229 Mulfordae. 
Pods long-beaked. 230 Inyoensis. 

2A3B2C2DE2F. ¡Plants white-woolly, with woody stems, 

densely congested, prostrate, densely leaved and 

with short internodes. Peduncles stout, longer than 

the leaves. Leaflets oval-obovate 6-9 mm. long. 

Stipules small and inconspicuous. Ventral suture 

raised and thickened but not produced as a sharp 

edge. 
Pods smooth. i 231 Nevinii. 
Pods short-woolly. 232 Traskiae. 

2A3B2C2D2E. Pods very narrowly linear and greatly 

elongated, 4-6 cm. long and hardly 3 mm. wide or high, 
long-acuminate at both ends, reflexed. Perennials. 

Pods almost filiform and very long. 233 Arthuri 

215. Astragalus distortus T. & G. Fl. 1 333 (1838). Traga- 
cantha Kuntze, Tium Rydberg. Pods from lunate and conspicuously 
tapering at both ends to oblong-obovate, lanceolate or oblanceolate 
and less sharply pointed, variable on the same plant, reniform to 
didymous in the type in cross-section, with both sutures intruded 
and sulcate on both side of the pod, but sulcate most along the dor- 
sal suture and that suture variously produced but mostly nearly 
touching the ventral, pod inclined to be obcompressed in the type, 
much arched or very oblique but tip straight and symmetrical and 
triangular to apiculate, pod often twisted and rugulose with uneven 
sides, rather smooth and reticulated except close to the ventral su- 
ture, rarely truncate at base, swollen in the middle, 2-4 cm. long, 
about 5 mm. wide and 3-4 mm. high, sessile or with minute stipe. 

. Flowers 10-20, purplish to nearly white, 7-12 mm. long. Banner 
elliptical, about 7-10 mm. long, deeply notched, gently arched to 
45° at end of calyx tips, sides reflexed. Wises aerer oblong, a 
little arched, about 1 'mm. wide, 2-3 mm. longer than | and about 
as much shorter than banner. Keel about 4 mm. long, surpassing- 
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at the rounded and nearly erect and purple tip. Calyx tube nar- 
rowly campanulate, about 3 mm. long, attached near the lower 
corner, the broadly triangular teeth about half as long and nigres- 
cent. Pedicels about 2 mm. long, longer or shorter than the ovate 
to triangular-subulate bracts. Peduncles 1-2 dm. long, filiform, 
rather spreading. Spikes rounded to oblong. Leaves about 1 dm. 
long, weak and lax and with tapering rachis and evident petioles 
even above. Leaflets 7-19 (mostly 10) pairs, all about the same 

' size on each leaf, the well developed ones oblong to obovate, with 
cuneate and long-petiolulate base, hardly 1 cm. long, those of the 
lowest leaves often very small and oval, usually notched. Upper 
internodes the shorter. Stems 1-2 ft. long, weak and straggling. 
Stipules rather broad, acute, green and spreading, 3-5 mm. long. 
Plants nearly smooth. From Mason Co., Ill., and eastern Kansas 
to Oklahoma and southern Texas and Mississippi on prairies and 
margins of woods. Lower Temperate life zone mostly. Blooming in 
spring. 

Astragalus distortus var. Engelmanni (Sheldon Minn. Bot. Stud. 
9 152 (1894) as species). Pods lunate, reticulated, with cross-sec- 
tion triangular-cordate, the dorsal suture intruded only as a raised 
line, coriaceous, not obcompressed, 4-5 mm. high. No. 145 E. Hall 
from open woods at Houston, Texas, in flower and fruit in April. 
Also Indian Terr. (Oklahoma) by Carleton. 

216. Astragalus glaber Mx. Fl. 2 66 (1803). A. apilosus 
Sheldon. Tragacantha Michauxii Kuntze.. Pods narrowly oblong to 
linear, 1.5-2.5 cm. long, 4-6 mm. high or: wide, coriaceous, acute 
‘at both ends and a little curved below, somewhat swollen in the mid- 
dle, inclined to be obeompressed when mature, shallow-suleate dor- 
sally, smooth, reticulated, not fully 2-celled the suture being in- 
truded half way, with triangular-reniform cross section. Flowers 
white, spreading to reflexed, a little over 1 cm. long, not narrow. 
Banner 6-8 mm. long, sharply arched at calyx tips to erect, about 
4 mm. longer than wings, with sides reflexed below. Wings oblan- 
ceolate, little longer than keel, about 2 mm. wide, arched 45”. 
Keel about 6 mm. long, the base a trifle convex, then abruptly erect 
and tip 4 mm. high, triangular, but obtuse, the base about 3 mm. 
high. Calyx about 5 mm. long and 3 mm. high, nearly truncate 
below and attached on the lower corner where it is a little fleshy, 
not oblique above, with broad and rounded sinuses and narrowly 
triangular teeth about 1 mm. long, hyaline. Pedicels slender, 2-3 
mm. long, rather longer than the ovate bracts. Peduncles about 
as long as leaves, the rachis as much more, slender. Leaves 6-8 
em. long, tapering, scattered (because of the slender internodes). 
Leaflets 7-18 pairs, 1-2 cm. long, linear-elliptical, thick, the lower 
ones obtuse to notched, conspicuously reduced above on the rachis. 
Stipules minute, spreading. Stems strict, very sulcate, about 2 ft. 
long. Pubescence none throughout except on the lower side of 
leaflets and calyx. North Carolina, Georgia and Florida on barrens. 
Blooming in summer. Lower Temperate life zone. 

217. Astragalus Coahuile n. sp. Pods linear-oblong, char- 
taceous, nearly straight, triangular-acute, 2-celled except at tip, 
flattened laterally, or nearly round, nearly smooth, about 1.5 cm. 
lodg and 3-4 mm. high, inclined to be sharply suleate dorsally. 
Flowers few, purplish, about 8 mm. long. Banner oval, arched 
abruptly at calyx tips to 45° or erect, 6-7 mm. long, with sides re- 
flexed 1 mm. wide below, with narrow white spot purple-veined. 
Wings lanceolate, arched to 45°, about 2 mm. longer than keel and 
4 mm. shorter than banner. Keel with straight base and then 
abruptly rounded to a little more than erect and with deltoid tip 
3 mm. high. Calyx tube about 3 mm. long, acute at base and  - 
about equally inserted, nigrescent, oblique at tip, and cleft deeper > 
above, the sinuses rather narrow, the teeth subulate and nearly as Y. 
long as tube, black. Pedicels slender 2-3 mm. long, a little longer — — 
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than the triangular bracts. Peduncles 5-7 em. long, slender, rather: 
shorter than the leaves and rather longer than the rachis. Leaves ` 
6-8 cm. long, narrow, somewhat tapering, longer than the internodes, 
nearly sessile. Leaflets about 10 pairs, elliptical, obtuse, about 1 
cm. long, rather ashy with wavy and rather loose short and fine hairs, 
young parts hoary. Stipules green, triangular, reflexed, hardly 5 
mm. long. Stems about 2 ft. high, much branched, apparently from 
a woody root, a little flexuous. Parras Coahuila, Nos. 1078 and 4672 
Purpus. Tropical, blooming in spring and fall. Dr. Matthews’s 
specimens from Fort Wingate, New Mexico, in the Gray herbarium 
in flower only are much the same but with linear leaflets and longer 
calyx tube and very long lanceolate bracts. Probably another species. 

218. Astragalus Arizonicus Gray Proc. Am. Acad. 7 398 
(1868). Pods 2-4 em. long, linear, a little arcuate, rather closely 
appressed-erect, with spreading tips, occasionally slightly sulcate 
dorsally but very narrowly so, both sutures rather prominent, much 
laterally flattened, not densely pubescent, occasionally rather toru- 
lose, with ventral suture forming a strong rib, raised, concave along 
the middle, convex at both ends, and beak straight and arising from 
a little above the middle of the end, and about 4 mm. long, the 
pod abruptly contracted into it, cross-section narrowly triangular- 
cordate. Flowers about 1 cm. long, many, in short racemes, dirty- 
white and with purplish edges. Banner oval, arched to erect either 
remotely from or at calyx tips, about 7 mm. long, with sides re- 
flexed 2 mm. wide below, barely longer than keel. Wings not longer 
than keel, narrowly oblong, 2 mm. wide, entire, rounded and very 
oblique, purple below, whitish above, the tips incurved and hori- 
zontal, eel arched a little below, then abruptly erect and pro- 
duced into a sharp tip 3-4 mm. high, large, dark-tipped, 5 mm. long. 
Calyx tube campanulate, about 3 mm. long, acutish at base and 
equally inserted, a little oblique at tip, cleft deeper above, with 
rounded sinuses, closely appressed-nigrescent, a little obcompressed 
above with fleshy base, on a short and stout pedicel about as long 
as the ovate bract, teeth flaring, triangular, pa unequal, shorter 
than the tube, or nearly as long. Peduncles stout, spreading, 1-2 
dm. long. Leaves 7-10 em. long, the upper nearly sessile, wide. 
Leaflets 4-7 pairs, linear and acute to elliptical and rounded, the 
narrower ones 2-3.cm. long, the wider ones about 7 mm. long, dis- 
tant, rather long-petiolulate. Stipules small, triangular, brown, 
about 3 mm. long. Stems more pubescent than the leaves, woody 
at base, procumbent to prostrate, flexuous and often much so. 
Pubescence hoary and a little loose. On the western and southern 
flanks of the Mogollon plateau from the Chimihuevis Mts. to cen- 
tral Mexico, Lower Temperate and upper part of the Tropical life 
zones. Blooming in April and May. 

219. Astragalus calycosus Torrey Bot. King 66 t. 10 (1871). 
A. brevicaulis Nelson. A. cyanoseminus Greene. Hamosa Rydberg. 
Pods 7-25 mm. long, oblong to linear, abruptly acute and with a 
short apiculation to tapering and the beak 3 mm. long with beak in 
line with the ventral suture, rather deeply and narrowly sulcate 
dorsally, with cross section oblong-obovate-cordate, nearly straight 
to decıdediy arched, the ventral suture concave throughout, but 
little raised and narrow. Flowers few, capitate, mostly 1 cm. long. 
Banner abruptly arched at calyx tips to erect, white or purple, oval, | 
about 5 mm. long or less, deeply notched, with sides reflexed about 
1 mm. wide, much longer than the keel and a little longer than 
wings. White spot broad, cuneate, broadly notched, groove rectan-  - 
gular and wider than high. Wings very closely appressed to keel | 
throughout, red-purple to keel tip and white beyond, deeply cleft 
into 2 lobes, the lower ones oblong, 2-4 mm. long, straight and like 

normal wings, the upper | ne-third wider and erect, both lobes unded and narrow at tip (usually there is a fine thread almost as ~ ing out at their junction), 2-3 
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keel, 1 mm. shorter than banner. Keel claw enlarged just above 

the calyx so as to make a hollow in the banner, with decided hump 

at base, purple-tipped, the base a little arched, then sharply rounded 

to erect, the blade forming about a half circle, acutish to very obtuse, 

4 mm. long, 3 mm. high. Calyx tube campanulate, 3-4 mm. long, cleft 

deeper above, with rounded sinuses, oblique at base and inserted on 

the lower corner, silvery to nigrescent and densely pubescent, teeth tri- 

angular, rather lax, about half as long as tube. Bracts ovate, about 1 

mm. long. Pedicels 1-3 mm. long in fruit. Peduncles filiform, erect 

in flower, mostiy flat on the ground in fruit, from 1-15 em. long, 

in the diminutive forms concealed in the leaves, in more robust 

- ones 4 times as long as leaves, 2-6 flowered, scapose. Leaves 2-10 

em. long, with filiform petiole twice as long as rachis, fascicled on 

the very short crowns. Leaflets 1-3 pairs, oblong to obovate, 2-10 
mm. long, silvery on both sides, usually acute, thick, flat, on the 

lowest leaves often there is but one obovate leaflet. Stipules large, 

deltoid, imbricated mostly, 5-5 mm. long. Stems reduced to many 

short crowns in dense but small mats crowning a long, slender, 

‘erect root. Growing on gravelly mesas but well drained and on 
rocky ridges from the foothills to 10,500 ft. alt. on Mt. Ibapah, 
Utah. Common from the bad lands of western Wyoming to Poca- 

tello, Idaho, and Glenwood Springs, Colorado, to the Mogollons and 
the Sierras. Lower and Middle Temperate life zones. Blooming in 

spring. A very variable plant. ‘ihe starved plants are as dense 

and short as a czspitose phlox. Those growing in the shade are 
long-petioled and long peduncled. The pods vary from about as 

long as calyx and teeth to an inch long. 
Astragalus calycosus var. scaposus (Gray) Jones Cont. 4 26 

(1893). A. scaposus Gray Proc. Am. Acad. 13 366 (1878). A. | 
candicans Greene. Pods about 1 cm. long, densely pubescent, only 

slightly flattened, about half included in the long calyx, straight. 

Flowers reddish-purple, rarely white. Petals barely twice the calyx, 
rather stubby. Banner obcordate, a little longer than keel and 
equaled by the wings. Lobing of wings very variable. Calyx ob- 
long-campanulate, teeth deltoid and about 1 mm. long, not lax. 

- Peduncles often 2 dm. long. Heads oblong, 6-12 flowered. Leaflets 
3-5 pairs. Along the Colorado river from McElmo Cr. Colorado to 

Hackberry, Arizona, and Owen’s Valley, California. Lower Tem- 

perate hte zone. 
.. 220. Astragalus Bernardinus Jones Cont. 7 661 (1895). 

Pods apiculate, 2.5 cm. long, about 3 mm. high at tip and 1 mm. 

high at base, shallow-sulcate dorsally, completely 2-celled, very finely - 
 retieulated, ventral suture acute, dorsal angles rounded. Flowers 

6-10, reflexed, 6-8 mm. long. Banner about 2 mm. longer 
wings. Wings arched to erect, about 1 mm. longer than keel. 3 

. Keel arched to a half circle from base, 3-4 mm. high and long, | 

rather obtuse. Calyx tube 2-3 mm. long, rounded at base ‚and 
about equally inserted, the subulate teeth about as long. Pedicels — 

very short. Peduncles not over 2.5-3 cm. long, rachis about as long | 
or twice as long. Leaves 5-7 cm. long, the rachis like the stems. 

green and tapering, curved. Leafiets about 4 pairs, narrowly- , - 
oblong, about 1.2 em.dong and 3 mm. wide, obtuse but not notched, 

- equally rounded at both ends, ashy on both sides, the upper pairs 
reduced, on very weak petioiules. biipuies triangular, green, evi 
dent. Stems about 2 dm. long, ascending, slender, with internodes 

r not over 3 cm. long. Eastern base of the San Bernardino Mts., Cali- 
Temperate life zone, at Cushenberry Canon, P 

E. Barnwell Mrs. 
= Sd 
187 
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sand nearly 2 mm. wide. Wings nearly linear, arched to 45°, a 
little longer than keel and 3-4 mm. shorter than banner. Keel with 
«Straight and thick base and then abruptly erect, about 3 mm. high 
at tip and darker. Calyx about 3 mm. long and high, equally in- 
.serted and not oblique, with broad sinuses and subulate teeth a 
littie shorter than tube, on a slender pedicel 2-3 mm. long which 
is longer than the triangular bract. Peduncle 2-3 dm. long, the : 
rachis half to a third as long. Leaves nearly 2 dm. long, very nar- 
row, nearly sessile and with long and tapering rachis, ascending. 
Leadlets about 15 pairs, 7-10 mm. long, oval to broadly elliptical, 
rounded to notched, silvery-white above with closely packed and 
appressed short hairs, green below. Internodes very short, rarely 
2 cm. long, stems erect and slender, about a foot high, from a 
woody ,base. Whitewater at the Base of the San Bernardino 
-Mts., California, Parry; San Emigdio Canon Kern Co. Cal. Davy. 
Tropical. : e 

222. Astragalus Orcuttianus Watson Proc. Am. Acad. 20 361 
(1885). Pods with erect tips but calyx rather refiexed, widely sul- 
cate, Z-celled except at tip, sides concave, ventral suture a sharp 
edge. Flowers about 7 mm. long, pink, short and stubby.  Ban- 
ner oval, nearly 7 mm. long, abruptiy erect at calyx tips, about 3 
mm. longer than wings. Wıngs obiong, arched to 45^, about 1 mm. 
‚longer than keel. keel very short, with straight base and then 
abruptly erect to the trianguiar and acute tip which is about 3 mm. 

high. Calyx about 2.mm. long, acute at base and equally inserted 
and not oblique, inclined to be oblique at tip and cieit deeper above, 
the triangular teeth a little shorter than the tube, hyaline and very 
thin. Pedicels slender, 2-4 mm. long, much longer than the triangu- 
-lar bracts. Peduncles axillary, rarely 5 cm. iu..g, about as long as 
floral rachis in the type. Leaves 7-12 cm. long. Leafiets round to 
oval, 3-7 mm. long, with broadly cuneate base, distant, thin, 
notched, 8-12 pairs, smooth. Stipules small and recurved. Stems 
very slender and branching from a woody base, many, decumbent, - 
a foot long, with very short internodes. Whole plant smooch, but 
‚young parts minutely pubescent.  Cantilas Canon Lower Califor- 
nia, Ureutt. Brandegee’s material from San Enrique L. Cal. has 
‘very long floral rachis and many pods. 
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keel. Keel about 3 mm. long, nearly straight then abruptly erect 
and tip a little out-turned and acutish, nearly 3 mm. high, about 
equaling the calyx tips, purple-tipped. Calyx tube about 2 mm. 
long, acutish and a little oblique at base, about equaled by the subu- 
late teeth, nigrescent. Pedicels very short and bracts minute. ` 
Peduncles filiform, rather shorter than the leaves, 2-3 cm. long, axil- 
lary, hardly as long as the fruiting rachis. Leaves 3-4 cm. long, 
with the petiole nearly as long as its rachis, many but open. Leaf- 
lets 4-5 pairs, rather obovate, often notched, nearly 1 cm. long, 
not contiguous. Stipules small. Stems very slender and flexuous, 
weak and spreading, branched, apparently from slender: underground 
stems from a perenial root, but possibly winter annuals, about a 
foot long. Blooming in May. John Day river Oregon Howell. 
Middle Temperate life zone. 

224. Astragalus Congdoni Watson Proc. Am. Acad. 20 360 
(1885). Pods minütely pubescent when mature, densely so and 
often nigrescent when young, shortly acuminate and inclined to 
have tip declined, reticulate, loosely racemose, closely reflexed, about 
2 cm. long, and 2-3 mm. wide and high, rather cordate in cross 
section, the ventral suture thick and with sharp edge along the 
middle, barely acute at base. Flowers white, narrow, rather closely 
racemose, reflexed. Banner oblong-ovate, about 1 em. long, arched 
abruptly about 2 mm. beyond calyx tips to 45°, with sides re- 
flexed about 1 mm. wide below, nearly 5 mm. longer than wings. 
Wings oblong, arched 30°, about 2 mm. longer than keel. Keel 
about 4 mm. long and high at tip, the base proper about 1 mm. 
long, the rest a rather deltoid erect and acutish not darker tip 4 
mm. high. Calyx tube about 4 mm. high inserted near the lower 
corner on a stout black pedicel, black-woolly, teeth rather shorter 
than the tube, subulate from a broad base, the lower the longer: 
Pedicels almost none.  Bracts hyaline, triangular, about 3 mm. 
long. Peduncles about 1 dm. long, sulcate and stout mostly, as long: 
as or shorter than the fruiting rachis, erect. Leaves 5-10 cm. 
long, narrow and tapering, the upper sessile or short-petioled, the 
middle ones the largest, with 8-10 pairs of leaflets 1-1.5 cm. long 
which are contiguous, softly silky with hairs often tangled. In- 
ternodes congested below and stems very leafy. Stipules green,. 
large, deltoid. Stems decumbent, slender, about a foot long, 
rather simple but with many woody branches at base. Fisher’s: 
Cabin and Hite Cove in the Sierras. Middle Temperate life zone. 
This grows in rocky places and blooms in May and June. Collected 
by Congdon. 

225. Astragalus Andersoni Gray Proc. Am. Acad. 6 524 
(1865). Pods 1.5-2 em. long 3-4 mm. high, about 2 mm. wide, 
narrowly-oblong to nearly linear, triangular-acute to blunt and 
apiculate, nearly straight to arched to one-third circle, mostly a. 
little reflexed, rounded at base, early falling off and leaving the 
empty calyx, with ventral suture raised and thickened and sharp 
along the middle, splitting the calyx, 1-celled at tip, with cross 
section narrowly to broadly cordate, narrowly sulcate dorsally, 
softly and variably silky-woolly. Flowers normally white but often 
pink or tinged with pink, short and stubby, broad, in heads at 
first or spicate and ascending, later inclined to horizontal. Petals. 
very thin, rather translucent. Banner oblong-ovate to oval, 6-8 
mm. long, arched abruptly at end of teeth to 45° or rarely erect, 
with sides reflexed about 2 mm. wide below, about 4 mm. longer 
than wings; groove U-shaped below; and V-shaped above; white 
spot striped when present, wings oblong-obovate, very oblique, 
acutish, about 2 mm. wide, notehed, concave to keel and touching 
beyond it, purplish below and white above or all white, 1-2 mm. 
longer than keel, inclined to be oblanceolate and wavy toward tip, 
variously arched. Keel about 4-5 mm. long and 3 mm. high, half- 
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‘Calyx tube about 3 mm. high, reddish, the filiform-subulate teeth 
very lax and about as long as tube. Pedicels almost none to 2 
mm. long, much shorter than the subulate to triangular bracts 
which are 3-4 mm. long, hairy and hyaline. Peduncles stout 5-10 
cm. long, the fruiting rachis about as long, spreading. Leaves 
rarely 5 cm. long, rather broad, all petioled but upper petioles 
short, spreading. Leaflets rather thick, 6-8 pairs, hardly I em. long, 
folded. Stipules small, connate below, triangular. -£tims flexuous, 
about 1-2 ft. high, from a woody base, rather many. Sierra 
Valley to Owen’s Valley California on the eastern base of the 
Sierras growing in the sagebrush, Lower Temperate life zone. 
Whole plant softly silky-woolly. Blooming in May. The Owen’s 
Valley forms have larger and purple flowers and pods 5 mm. high and 
2 cm. long. 

226. Astragalus sylvaticus Watson Proc. Am. Acad. 23 262 
(1888). A. umbraticus Sheldon. Pods not tapering at base, ob- 
tuse or abruptly acutish, smooth and shining, closely reflexed, char- 
taceous, arched to a half circle, about 1.5 cm. long, 2-3 mm. high 
and 1 mm. wide, narrowly and deeply sulcate dorsally, with cross 
section narrowly Y-shaped, tip triangular-acute, ventral suture a 
mere line and not raised. Flowers white, many, in a short spike, 
drooping, about 1 cm. long, with delicate petals and none col- 
ored except keel tip, not narrow. Banner about 5 mm. long, oblong- 
ovate, abruptly arched at calyx to nearly erect, fiddle shaped by 
the sides being reflexed most near the middle (and about 2 mm. 
wide) ; groove broadly V-shaped, about 1 mm. deep and 2 mm. wide 
and goes almost to tip of banner without shallowing, deeply notched, 
cream-white, faintly waterlined. Wings close-pressed to keel and 
convex to it to the middle then the right hand one flares, very 
obliquely oblong-lanceolate, 2 mm. wide, very obtuse and rounded 
and erose at tip, 1 mm. longer than keel and about as much shorter 
than banner, Keel large, about 3 mm. long and high, arched from 
base to about a half circle. Calyx oblong-campanulate, about 3 mm. 
long, a little flattened laterally, yellowish and nigrescent, the lower 
Side straight, the upper a little arched, rather oblique at base and 
attached a little below the middle, cleft deeper and oblique at mouth. 
Teeth filiform from rounded sinuses. Pedicels about 1 mm. long. 
Bracts hyaline, triangular-subulate, about 3 mm. long and lax. 
Peduncles slender, strict, about as long as leaves and 1 dm. long, 
in the upper axils, the rachis about 2-3 cm. long and closely flow- 
ered. Leaves slender, not over 1 dm. long, spreading, the upper 
‘Sessile, with tapering and filiform rachis, only the uppermost leaf- 
lets reduced. Leaflets about 10 pairs, oblong-elliptical, notched, 
rounded and very short-petiolulate at base, green, fiat, thin, con- 
tiguous, smooth or nearly so. Stipules about 1 cm. long, subu- 
date, hyaline above. Stems about 2 ft. long, slender, flexuous 
ascending to erect, with internodes 2-7 cm. long, from slender and 
erect tap root, several at the small crown. The root leaves much 
reduced. In shaded woods in open places in rich soil. Glendale, 
Oregon, Middle Temperate life zone. 

227. Astragalus albens Greene Bull. Cal. Acad. 3 156 (1885). 
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mm. long, wide, spreading. Banner about 4 mm. long, oval, arched’ 

abruptly at calyx tips to 45°, with sides reflexed about 1 mm. wide,. 
about 2 mm. longer than keel. Wings obliquely lanceolate and 
arched a little, about 1 mm. wide, much narrower than keel and. 

about as long. Keel large, nearly 4 mm. long and high, a little con- 
vex along the base and much rounded and very obtuse, the whole 

forming almost a half circle, much separated from banner. Calyx 
tube about 3 mm. long, acutish and narrowed at base, about equally 
inserted, oblique and deeper cleft above, with rather sharp sinuses. 

and triangular teeth fully half as long as tube, very closely ap- 
pressed hoary. Pedicels stout, about 1 mm. long and as long as the 
triangular bracts. Peduncles axillary, slender, 5-7 cm. long, shorter 
than the leaves, ascending as are the leaves, the floral rachis much - 

shorter. Leaves about 1 dm. long or less, the petiole about half 
the whole, the rachis tapering but litile. Leaflets 3-5 pairs, about 
oval-obovate, rounded, thick, ftat, shortly cuneate below, about 1 em. 
long, distant, silvery-hoary with flat, broad, rough, tapering and. 

closely appressed hairs. Stipules deltoid, very small and green, 
2-3 mm. long. Stems very many from the crown of the slender and. 
erect root, rather stout for the plant, flexuous, the many internodes 
rarely 3 cm. long, prostrate, a few inches to 2 ft. long. Winter an- 
nuals. Whole plant hoary. In rocky gulches along creek beds, In- 
dian Spring Charleston Mts. to the Mojave desert. Tropical. 

228. Astragalus Howellii Gray Proc. Am. Acad. 15 46 (1879).. 
Pods including stipe fully 3 cm. long, abruptly contracted at both 
ends and then tapering into a long tip and base, triangular-cordate 
in cross section to broadly deltoid, mostly as wide as high, shallow- 

sulcate dorsally, completely 2-celied, chartaceous, with a flat and 
ensiform tip a little declined, the ventral suture concave in the 

middle and convex a little above, raised and thickened and with a 

thin and slightly raised edge aiong the middle, the body finely 
reticulated, minutely woolly at first, half-narrowly-elliptical, becom- 

ing smooth, the beak 3-6 mm. long and straight, the stout stipe as: 
long as to 3 times as long as calyx tube. Flowers dirty white, be- 
coming yellowish, about 1 em. long, several. Banner about 7 mm. P 

long, oblong-oval, arched abruptly to 457-60? from calyx tips, with —— 
sides reflexed, about 2 mm. longer than wings. Wings 2 mm. longer 
than keel, oblong-lanceolate, obtuse, arched to 45°, about 2 mm. 

wide. Keel very wide and blunt, about 4 mm. long and 3 mm. 

high, the tip only a little higher than the rest and rather truncate, | 
~ erect and rounded sharply from near the base, not purple, with a — 
minute out-turned boss at the end. Calyx tube about 4 mm. long 
and 3 mm. high, a little narrowed at base and acutish, and attached - 

. to the slender pedicel near the corner, oblique at tip, cleft deeper — 
. above and with broad sinuses, the teeth triangular and a little shor- 
ter than the tube, nigrescent.  Pediceis in truit 2-3 mm. long, re- | 
curved, mostly longer ¿han the minute bracts.. Peduncles in the type. 
longer than the leaves, strict and stout, about 1 dm. long, the fruit- 

ing rachis hardly half as long. Leaves 5-7 cm. long, the upper ses- 
sile, with 8-9 pairs of linear-elliptical leaflets nearly contiguous 

- and obtuse and long-petiolulate and cuneate, at base. Stipule 
ves er thick, about 7 — a hatin ascending, ze u. sle 
der, very many, branched below, from a woody root, about a 100% 

high, v na rnode mowlat dl rter than the leaves, very 
m sin east o: 
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bus var. aberrans Jones. The leaflets vary from 2 to 10 mm. long. 
Pasco Wash., Mitchell Oregon, and on the John Day and Bruno 
rivers Oregon. Howell, Cusick, Elmer. Lower and Middle Temper- 
ate life zones, mostly in more humid places than the type, and less 
pubescent. j i 

229. Astragalus Mulforde Jones Cont. 8 18 (1898). Onix 
Rydberg. Pods very thin and 1-1.5 cm. long, 3-4 mm. wide and 
high, very slightly concave along the ventral suture in the middle 
only, convex at both ends, often much so, from triangular-acute to 
bluntly apiculate at both ends, the tip being in line with the dorsal 
suture, the body half-elliptical to broadly half-oval, 2-5 mm. high 
in extreme cases, abruptly slender-stipitate and stipe about equaling 
the calyx tips to 3 times as long, minutely pubescent and finely reticu- 
lated, shallow sulcate dorsally, opening along both sutures to base, 
cross-section about deltoid, with concave sides. Flowers about as 
in A. campestris, short and arched, about 7 mm. long, dirty white and 

 "purple-tinged, many, in long racemes, ascending to reflexed. Banner 
waterlined, abruptiy arched to erect or more just beyond teeth, 
deeply and broadly grooved to tip, the groove 1 mm. deep and 2 mm. 
wide, occupying all of the upper half of the banner, with sides 
reflexed about % mm. wide below and not at all at tip, the ban- 
ner appears nearly square as you look at it. Wings obliquely ellip- 

tical, nearly 2 mm. wide in the middle, 2 mm. shorter than banner, 
the right hand one folded over the end of keel, the other flaring and 
then both tips touch, both concave to keel and obscurely notched 
below tip, fully 2 mm. longer than keel and arched, white and 
waterlined. Keel very short and abruptly rounded to nearly a half 
circle, very blunt, slightly darker above. Calyx tube rather obliquely 

as keel AB kee 
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the crown of a slender root, apparently winter annuals. Darwin 
Mesa near Keeler California. Lower Temperate life zone. 

231. Astragalus Nevinii Watson Proc. Am. Acad. 21 412 
(1886). Pods narrowly oblong and a little arcuate, the body about 
1.5 cm. long and 4 mm. high and 2 mm. wide, smooth and closely 
reticulated, chartaceous, barely to triangular-acute at both ends, 
sharply sulcate to the middle, wholly 2-celled. Stipe about twice as 
long as calyx.’ Flowers rather wide, about 1 cm. long, light-colored, 
rather capitate. Banner oblong, arched abruptly to 45° at calyx 
tips, 6-8 mm. long. Wings narrowly oblong, 2 mm. longer than 
keel, about 3 mm, shorter than banner, arched somewhat. Keel 
straight, with tip erect, triangular and 2 mm. high. Calyx broadly 
campanulate, about 3 mm. long, with the triangular teeth about half 
as long as tube, soon reflexed. Bracts very small and as long as the 
very stout pedicels. Peduncles about as long as the leaves, in 
fruit loosely spicate on the upper half or third. Leaves all petioled, 
about 1 dm. long, recurved. Leaflets 5-7 pairs. Plants a foot or 
two long. San Clemente Island, Nevin and Lyon. 

232. Astragalus Traskie Eastwood Proc. Cal. Acad. 3 102 fig. 
(1897). A. Nevinii var. Traskie Jones. Pods almost exactly 
those of A. Howellii but more arcuate, arcuately half-elliptical-ob- 
long, or obliquely narrowly oblong and rather abruptly narrowed 
to a triangular flat beak 3 mm. long which is in line with the ventral 
suture, the body fully 1.5 cm. long, 3 mm. high and 5 mm. wide, 
very shortly-triangular at base, broadly and rather shallow-sulcate 
dorsally, coriaceous, finely corrugated, short-woolly, completely 2- 
celled, apparently ascending, in close clusters, stipe as long as calyx 
and teeth. Flowers white, becoming yellowish, about 12 mm. long, 

_ ascending in a close head. Banner oval, about 8 mm. long, arched 
abruptly to 45° at end of teeth, with sides reflexed 1 mm. wide be- 
low, 2-3 mm. longer than wings. Wings broadly linear, about 1 mm. 
wide and 1 mm. longer than keel, arched a little. Keel obliquely 
oblong, about 4 mm. long and 2 mm. wide, the tip nearly erect and 
rounded and a little darker. Calyx tube narrowly campanulate, 
about 4-6 mm. long and 2.5 mm. high, rounded at base and equally 
inserted on a very thick pedicel, cleft a little deeper above, not 
oblique, the triangular teeth one-fourth to one-third as long as tube, 
nigrescent. Pedicels and bracts minute. Peduncles nearly 1 dm. 
long, floral rachis 2-3 cm. long. Leaves rarely 1 dm. long, narrow, 
tapering, (Nevinii not noticeably so), with 8-10 pairs of leaflets 3-7 
mm. long. Stems thick, forming broad mats 1-3 ft. long, with innu- 
merable old leaf petioles forming a dense mass below. On cliffs in 
high and dry places, San Nicholas Island. Blanche Trask. This can 
probably be kept apart from A. Nevinii on the pod character and 
larger flowers, but the plants are suspiciously alike. This group 18 
the representative of A. Howellii in the south. 

233. Astragalus Arthuri Jones Cont. 8 20 (1898). Atelo- 
phragma Rydberg. Pods gladiate, about like those of Brassica alba 
but narrower, at tip the dorsal suture is nearly straight and the 
ventral narrowed to it, at base the opposite is true, sulcate dorsally 
with a narrow groove, chartaceous, nearly smooth, mature pods 
laterally flattened with concave sides, fully 2-celled, cross section 
triangular-cordate, ventral suture the more arched, thick at base and 
prominent externally. Flowers reflexed, white, like those of A. 
stenophyllus, about 1.2 cm. long. Banner about 1 em. long, ovate, 
arched at calyx tips to nearly a half circle in gentle curve, the nar- 
row tip much reflexed, about 4 mm. longer than wings. Wings nar- _ 
rowly oblong, about 2 mm. wide, arched to 30°, about 3 mm. 
longer than keel. Keel arched nearly from base to tip in a half circle, the tip triangular, a little 
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late, 2 mm. long. Pedicels 2 mm. long, rather stout, spreading in 
flower and reflexed in fruit, nigrescent. Bracts subulate, 2-3 mm. 
long. Peduncles coarsely sulcate, about as thick as the stems, erect, 
1 ft. long, few-flowered on the upper one-third. Leaves 1 cm. long, 
appressed, mostly clustered at tip of stems by shortening of upper 
internodes; petioles slender, 1-2.5 em. long. Leaflets 10-14 pairs, el- 
liptical-oblong, obtuse to retuse, 1 cm. long, 2-3 mm. wide, long- 

 petiolulate, opposite, gradually reduced above the middle of the 
rachis, flat, somewhat distant. Stipules triangular, adnate, not con- 
nate, about 2 mm. long. Stems many, rather slender, ascending from 

- crown of root, coarsely sulcate, abruptly bent at each node from 
which a peduncle arises, proper stems of few nodes which are close 
together, then with 2-3 which are 3-7 cm. apart; root stout and 
erect; plants about a foot and a half high. Lake Waha Nez Perce 
Co. Idaho by A. A. Heller for whom it was named. Middle Tem» 
perate life zone. Blooms in June. 

} 3 k 
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- LEPTOCARPI. 28. 

Weak annuals. Flowers rarely 1 em. long, mostly 
very small, in heads (rarely in few-flowered racemes). 
Pods papery, not inflated, linear (narrowly oblong in A. 
Wrightii) and falcate ‘below (straight in A. Wrightii 
and nearly so in A. leptocarpus), sulcate dorsally, sharply 
acute (obtuse in A, Francisquitensis), sessile (stipitate 
in A. Lindheimeri), mostly horizontal (nearly erect in 
A. Wrightii), never closely reflexed, 2-celled (partition 
rarely incomplete). Stipules not connate. 3 

KEY. 

A. Flowers few and racemose at least in fruit, with blunt or barely 
acute keel not at all produced, purple-tipped; peduncles filiform. 
Pods smooth. Plants of the Tropical life zone (A. Nuttallianus 
extends also into the Lower Temperate life zone), nearly smooth 
throughout when mature. 

AB.  Pods about 1 cm. long, nearly smooth. 
Very slender plants. ~- 234 Francisquitensis. 

A2B. Pods at least 2.5 cm. long, arched most below when curved, 
mostly more than 2 mm. high, narrowed at both ends, and ap- 
parently stipitate in A.  Lindheimeri. Flowers 1-1.5 cm. 
long. Banner deeply notched, white spot large and purple- 
veined, wings white. Peduncles axillary and long. Leaflets 
7-8 pairs, broadiy elliptical to obovate, notched, thin. Bracts 
subulate, Stems not conspicuously sulcate, growing in dense 
vegetation and seemingly erect but weak and sprawling when 
not supported. Plants of the southeastern part cf the great 
plains, nearly smooth when mature. 

Pods 5mm. high. 235 Lindheimeri. 
Pods 2 mm. high. 236 leptocarpus. 

‘2A. Flowers in heads, purple or purple-tipped. Keel not acuminate 
nor sharp. Pods equally arched or nearly straight, 1.5-4 cm. 
long, linear cr nearly so. Peduncles filiform, not over 5 cm. 

=- long, axillary. Plants slender but mostly erect. 
2AB. Plants of the Californian plains. Pods not shaggy, on 

reflexed pedicels but with tips often erect, stipitate or ta- ` 
pering at base, nearly smooth at maturity, taper-pointed, not 
fully 2-celled, dorsally sulcate, nearly circular to reniform 

. in cross-section, inclined to be obcompressed. Flowers 7-12... 23 * 
. mm. long. Calyx tube about 2 mm. long, campanulate, ni- —— 
 grescent, reflexed to horizontal in fruit, with teeth triangular ^ 
to subulate and rather shorter than the tube. Bracts and 
pedicels short. Heads of flowers not elongating in fruit. Pet- 

 ioles all evident except on the uppermost leaves. Stems M 
to 2 feet high, rather widely branched below. — 1 

1c Fods r-a em lebe 5. o e 

| Plants of exan | 
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3A. Flowers few and inclined to be racemose, with sharp keel (keel 
sometimes obtuse in A. Nuttallianus) and wings inclined to be 
lobed. Pods linear. 

3AB. Pods arched most near base, the tip mostly erect. Flowers 
single to few at or near the tip of the peduncle and inclined 
to be clustered, spreading. j 

Pods single or few. 240 Nuttallianus. 
3A2B. Pods equally but not greatly arched, breadly linear, 1.5-2 

cm. long, mostly inverted on a twisted pedicel, taper-pointed, 
laterally flattened, somewhat narrowed below, racemose and 
rather distant, ventral suture a fine rib, cross section narrowly 
triangular-cordate. Peduncles conspicuously longer than the 
short leaves. Leaflets broad and notched. Keel abruptly 
narrowed to a subulate beak at the upper corner. Wings 
lobed or broader above. Plants about as well placed in 
Oxytropis as in Astragalus. 

Internodes few and long. 241 acutirostris. 
Internodes not few, short. 242 nothoxys. 

234. Astragalus Francisquitensis Jones Cont. 7 666 (1895). 
Pods linear-oblong, nearly ‚straight, about 12 mm. long, 2-3 mm. 
wide, obtuse, laterally flattened, chartaceous, with only a dorsal 
groove. Flowers 10-15 or less, in short raceme-like head or cluster, 
ascending, about 1 cm. long, narrow. Banner 5 mm. long, oblong, 
narrow, ascending 45° beyond calyx tips, with sides reflexed about 
1 mm. wide. Wings linear, straight, 1 mm. wide, as long as banner 
and 3 mm. longer than keel. Keel short, very obtuse and rounded. 
Calyx tube hyaline, nigrescent, narrowly campanulate, about 3 mm. 
long, rather obliquely attached, hardly 2 mm. high, the subuiate 
teeth half as long as tube. Bracts triangular, 2 mm. long, hyaline. . 
Pedicels slender, 1 mm. long, as long as bracts in fruit. Peduncles 
nearly 1.5 dm. long, strict. Leaves about 1 dm. long, with petioles 
1.5-2 cm. long, but very short on the upper leaves. Leaflets 8-12 
pairs, oblong-obovate to elliptical, finely petiolulate, 1-1.2 em. long, 
about 7 mm. wide. Stipules 4 mm. long, reflexed, green. Stems 
many, filiform, delicate and long, rather fiexuous, nearly prostrate, 
with internodes 4-7 em. long. San Francisquito Lower California 
Brandegee. i 

. Astragalus Francisquitensis var. Lagunensis Jones Cont. 8 11 
(1898) and Cont. 10 61 (1902). Like the type but pods deeply sul- 
cate, with cross section triangular-cordate and tip pungently acute 
with point 1 mm. long, Flowers the same. Leaves 2-5 cm. long. 
Leaflets 7-8 pairs, narrowly elliptical, 4 mm. long, 2 mm. wide, - 
rounded at both ends and shortly petiolulate. Internodes about 2.5 — 
cm. long. Sierra de Laguna, Lower California, blooming in January. 
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ás long as tube. Bracts rather longer than the pedicels which are 

about 2 mm. long in fruit. Peduncles 2-3 cm. long and spreading. 

Leaves 4-7 cm. long, nearly sessile, spreading. Leaflets 6-8 pairs, 

narrowly-oblong-cuneate, contiguous, rarely 1 cm. long, ashy with 

minute pubescence. Stipules scarious, the upper green, broad at 

base, subulate. Stems many, relatively rather stout, diffuse, much 

branched. Plains of western Texas to Monterey, Mexico. 
236. Astragalus leptocarpus T. & G. Fl. 1 354 (1838). Hamosa 

Rydberg. Hamosa macilenta Small. Pods rather obcompressed 2- 
celled except at tip, indifferently spreading but mostly ascending, 
about 2 mm. high and 2-3 mm. wide, 2-3 em. long, nearly straight, 
shallow-sulcate dorsally, smooth, narrowly linear, triangular-acute 
and point in line with ventral suture. Flowers 3-7, closely clus- 
tered in flower, a little racemose in fruit, about 1 cm. long, purplish. 
Banner broadly obovate, with narrow furrow down the back, about 
6 mm. long, arched abruptly at calyx tips to nearly erect. Wings 
‘obovate to oblanceolate, arched, about 2 mm. shorter than banner 
‚and 1 mm. longer than keel. Keel about 4 mm. long and high, the 
base straight and then abruptly erect and tip acutish and out-turned 
‘a little. Calyx tube campanulate, equally inserted, rather oblique 
‘at tip, about 2 mm. long, sometimes somewhat nigrescent, teeth tri- 
angular, mostly a little shorter than tube, not longer.  Bracts 
2 mm. long, about as long as fruiting pedicels. Peduncles 3-10 
em. long. Leaves 3-7 cm. long, short-petioled. Leaflets hardly 
contiguous, 4-10 mm. long, 2-4 mm. wide, cuneate-obovate to nar- 
rowly oblong, 5-10 pairs. Stipules about 4 mm. long, thin, subulate. 
Stems delicate and widely branched below, flexuous, with internodes 
2-5 cm. long. This appears to hybridize with A. Nuttallianus. 
Nearly throughout Texas and southward to Central Mexico. Tropical. 

j .237. Astragalus tener Gray Proc. Am. Acad. 6 206 (1864). 
A. hypoglottis var. strigosus Keliogg. Pods nigrescent when young, 
nearly straight in the type, rigid, 1-2 cm. long, about 3 mm. wide 
and high, nearly smooth when ripe, short-pointed, broadly sulcate 
dorsally, inclined to be bisulcate above along the ventral suture, 
round to obcompressed in cross section. Flowers 4-9, purple- 
tipped, 5-7 mm. long. Banner oblong, 3-4 mm. long, abruptly 
srched at calyx tips to erect, with sides reflexed, about twice as long 
as keel, and 1-2 mm. longer than wings. Wings broadly linear, 
rather arched, about 1 mm. wide. Keel narrow but arched from near 
the base to over a half circle, about 1 mm. wide, the deltoid tip 
about 1.5 mm. high. Calyx tube from turbinate to campanulate, 
acute at base, about 1 mm. long, the triangular teeth as long as 
tube to a half shorter. Bracts white, rather ovate, about 1 mm. 
long. Pedicels almost none.  Peduncles spreading, 3-4 cm. long, 
Shorter than leaves. Leaves 3-5 cm. long when mature, the lower 
ones about half petiole, numerous.  Leaflets 4-7 pairs, linear to 
cuneate-linear, notched in the type.  Stipules small, triangular, 
scarious. Stems nearly filiform, a foot or less high. Pubescence 
sparse and minute. In valleys from the Sacramento valley to San 
Diego, blooming in April or soon after rains. A very variable 
Species. 

Astragalus tener var. Bruce, n. var. Pods faleate, about 2 em. 
long and 4 mm. high, rather papery, broadly linear, triangular 
pointed, conspicuously flattened laterally, shortly taper-pointed with 
flat tip, mottled, narrowly suleate dorsally and not at all ventrally, 
erect. Flowers few. Calyx tube 2 mm. long, the teeth half the 
tube. Leaflets, 3-4 pairs, cuneate-obovate to almost deltoid, obcor-- 
date, all the petioles half the leaf. Stems prostrate. Stipules very 

. broad for the plant and conspicuous, 2-3 mm. long, sometimes al- _ 
. most round. No. 2430 Mrs. Bruce, plains of Butte Co., blooming in 

ur many I Dale Denak rg rte Hio rio ege s ig dign ng, 
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about 2 mm. high, a little laterally flattened, barely grooved below, 
obscurely bisuleate above. Leaflets narrowly linear and acute, 
about 7 pairs, about 1 cm. long. Stems many, erect or ascending. 
Upper leaves sessile. Quite a peculiar plant but evidently an off- 
shoot of A. tener. Mt. Eden California, Brandegee, April 27, 1890. 

238. Astragalus Rattani Gray Proc. Am. Acad. 19 75 (1883). 
A. pauperculus Greene. Pods very narrowly linear to almost filiform, 
3-4 em. long, rarely 2 mm. high, laterally flattened and triquetrous, 
long-acuminate to a fine and straight point, narrowed below and 
empty and seemingly thick-stipitate, straight or equally arched to a 
half circle, or some pods bent near the base, shallow sulcate dor- 
sally, not at all ventrally but suture raised and rib-like, with cross 
section narrowly triangular-cordate to almost round, the tip gen- 
erally erect but flowers inclined to be reflexed. Flowers about 1 
em. long but variable. Banner oval, about 8 mm. long, deeply 
notched, arched abruptly at end of calyx to 45°, with sides re- 
flexed 1 mm. wide in the middle. Wings half-rhomboidal, about the 
shape of the keel but tapering toward the tip, about 1-2 mm. longer 
than keel and 3-4 mm. shorter than banner, nearly white. Keel with 
straight base, about 5 mm. long, then abruptly erect, about 2 mm. 
high, the tip deltoid and 3 mm. high. Calyx rounded at base and 
equally inserted, oblique and cleft deeper above with rounded 
sinuses, the teeth triangular and about one-third the tube. The 
flowers vary a half in size, are often white or only purple-tipped 
and with conspicuous parallel-veined white spot, making the heads 
seem as if white banded, the wings vary greatly, often being ob- 
liquely oblong. Bracts hyaline, about 1 mm. long, equaling the pedi- 
cels. Peduncles 2-5 em. long, spreading, longer than the leaves, 
with dense heads. Leaves lax and thin, 2-3 cm. long, short-petioled, 
spreading, with 4-5 pairs of linear-cuneate and_ notched leaflets 
nearly smooth. Stipules small and triangular. .Stems almost fili- 
form, straggling over weeds or flat on the ground. From Mendo- 
cino Co. southward through the Sacramento valley. Tropical. It 
is very doubtful whether this is distinct from A. tener. 

239. Astragalus Wrightii Gray Pl. Lindh. 2 176 (1850). Pods © 

3-4 mm. high, laterally flattened, slightly sulcate dorsally, with par- 
tition intruded to the middle, very blunt and rounded at base and 

with triangular acute tip about in line with the dorsal suture which 
is straight, the ventral suture convex and pod seemingly up-side- 
down, cross section triquetrous-cordate. Flowers 4-5 mm. long, erect 

in dense heads, much as in A. lotiflorus. Banner oval, little arched, 

3-4 mm. long, hardly surpassing the calyx lobes. Wings oblong, 

about as long as keel and a little shorter than banner. Keel with 
straight base and erect short tip. Calyx tube rather _turbinate, 

hardly 1 mm. long, cleft nearly to the base with sharp sinuses, the 
lobes linear and acute, 3-4 mm. long and erect, about half as long 
as pods. Bracts like the calyx lobes and as long. Pedicels about 

1 mm. long. Peduncles 3-5 cm. long, strict, in the upper axils, 

longer than the leaves, becoming stout. Leaves 2-4 cm. long, the 

upper sessile, the lower half petiole, ascending. Leaflets 3-5 pairs, 

rarely 1 cm. long, narrow!y to broadly elliptical, acute at both ends 
at least on upper leaves. Stipules conspicuous, triangular, green, 

3-5 mm. long, erect. Stems erect, inclined to be flexuous and sim- 

ple, though often branched, a foot or less high, with slender inter- 

‘nodes shorter than the leaves. The plant has the habit and appear- 
ance of a Dalea. It grows in rather open, dry or stony places in 

central Texas. Tropical. It has somewhat the appearance of A. 

^ sesamus. 
— . 240. Astragalus Nuttallianus DC. Prod. 2 289 (1825). A. 

. micranthus Nutt. Hamosa Rydberg. A. Nuttallianus var. canescens 
T. & G. Hamosa austrina Small. Pods 2-3 cm. long, not over 3 mm. 

- de, slightly sulcate dorsally, pubescent except when full 
: ined, D: y rro 

les 
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low, triangular-apiculate. Flcwers pale or purple-tipped, arched. 
Banner rather obcordate, a little longer than keel and equaled by the 
wings or oval and 2 mm. longer than wings. Wings obovate, about 
as long as keel or a litile more, entire. Keel with straight base, 
then rounded to erect or a little more, the tip either triangular- 
acuminate or deltoid or rarely obtuse, erect, 2-4 mm. high. Calyx 
tube acute at base, not gibbous, 1-2 mm. long, the teeth subulate 
unequal, and as long. Bracis ovate, minute; pedicels -very short. 
Peduncles very short to 3 times as long as leaves, filiform. Leaves 
sparse, all petioled, 2-5 cm. long. Leaflets in the type about 5 pairs 
and oval to elliptical, rounded, rarely acutish, mostly notched, con- 
tiguous, rather smooth above, usually about 7 mm. long, rarely 1 

..em. or 2 mm. long. Stipules lanceolate. „Delicate and filiform 
stemmed plants from a few inches to 2 ft. long, freely branched 
below, prostrate. Common from the Pacific coast to the Plains 
of Colorado throughout the Great Basin and southward to central 
Mexico, on sandy plains. Lower Temperate and Tropical life zone. 
Blooming. throughout the season, sometimes a winter annual. A. 
subuniflorus, Greene, is probably the same. 

Astragalus Nuttallianus var. trichocarpus T. & G. Fl. 1 334 
(1838). A. trichocarpus (T. & G.) Young. This differs from the 
type in having the whole plant even to the pods villous with spread- 
ing hairs. Low annual mostly. Peduncles short. Leaflets 5-7 pairs, at least obtuse. Flowers about 4 mm. long. Keel much shorter 
than the banner, tip incurved and acute to obtuse, the annual forms 

- have decidedly pointed keel. This is more common in Texas and 
New Mexico. ; i 

. Astragalus Nuttallianus var. enneajugus Jones Cont. 8 22 
(1898). Pods arched most below, 2: em. long, 2.5 mm. high, much 
flattened laterally, smooth, ascending. Flowers several, about 7 mm. 
long, in a head in both flower and fruit. Calyx tube 1.5 mm. long, 
teeth filiform-subulate, nearly double the tube. Peduncles shorter 
than the leaves in fruit or longer in flower. Leaflets at least on the 
upper leaves 9-10 pairs, oblong, emarginate, not over 1.5 cm. long. 
Roousi plants, leafy, 1-1% ft. high. Stipules conspicuous, 4 mm. 
long, adnate. Texan prairies. I x F Astragalus Nuttallianus var. quadrilateralis Jones Cont. 8 22 

. (1898). Pods congested at tips of peduncles, smooth, gently arcu- 
ate, 2 mm. high, 2.5 cm. long, quadrilateral, shallow-sulcate at both sutures, sides rather concave, tip ascending and sharply acute. Flow- 

"A starved form 
2-4 mm. long an 
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Flowers 3-7, remote, whitish or purple-tipped, 4-6 mm. long. Ban- 
ner oval, arched abruptly at calyx tips to nearly erect, 3-4 mm. 

"long, a little longer than wings. Wings lobed or enlarged at the 
end, obovate, about as long as keel. Keel with an acute and ascend- 
ing beak but variable. Calyx tube short-campanulate, 1-2 mm. long, 
the slender and lax teeth as long as tube. Bracts and pedicels mi- 
nute. Peduncles 4-10 cm. long, somewhat longer than the widely 

spreading leaves, in the upper axils. Upper petioles short, the 
lower 1-2 cm. long. , Leaflets 5-7 pairs, broadly oblong-obovate, 
folded, 4-10 mm. long, very short-petiolulate, thickish and puberu- 
lent. Stipules deltoid and very small. Stems diffusely branched be- 
low, with the habit of A. Nuttallianus, a foot or two long. Internodes 
few and long. On the hot plains from Hawthorne Nevada to Mex- 
ico along the eastern face of the Sierras and southeastward to the 

Charleston Mts. Tropical. 
242. Astragalus nothoxys Gray Proc. Am. Acad. 6 232 (1864). 

Oxytropis Jones. Aragallus Heller. Pods pungently acute, scarcely 

contracted below, 2-3 mm. high, nearly 2-celled, smooth or nearly 

so, sulcate to the middle dorsally, nearly erect. Flowers white and 
purple-tipped, 8-10 mm. long. Banner oblong, 5-7 mm. long, 

abruptly arched at calyx tips to 80^, with sides reflexed about 1 
mm. wide below. Wings linear below and with enlarged, rounded 

and obovate tip, 2-4 mm. longer than keel. Keel with arcuate tip 
2 mm. high, exserted not over 2 mm. beyond calyx tips, the body 

about 3 mm. long and 1 mm. high. Tipped with a threadlike beak. 
Calyx tube narrowly campanulate, 3-4 mm. long, with straight base 
and arched upper side, 1-2 mm. high, cleft deeper above, oblique and 
thickened at base. The subulate teeth unequal and about half the 

tube. Pedicels 2-3 mm. long in fruit, slender, about twice the ovate 
bracts. Peduncles 5-15.cm. long, appearing as if subscapiform, ax- 

illary, rachis several flowered and rather short. Leaf petioles from 

2.5 cm. long to none. Leaflets oval-obovate, mostly notched, thick, 

mostly flat and appearing as if glaucous, with the pubescence minute, 
about 6 pairs, 4-7 mm. long. Stipules subulate, green, 2-4 mm. long. 

Internodes short and plants very leafy, stems a foot or less long, very 

many and branched below, decumbent at base. Whole plant nearly 
smooth. Catalina Mts. Arizona. Tropical. Puerta de St. Diego 

M 

Chihuahua Mexico, Lumholtz. Blooming in April. | 
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Flowers very small, mostly 3-8 mm. long (12-15 mm. 
long in the Pringlei group, in Madrensis and ervoides), 
in heads, or spikes, or rarely in short racemes, nearly 
always reflexed. Calyx about campanulate, 1-3 mm. 
long. Pedicels very short. Bracts small. Pods oblong 
to linear, little arched but always oblique, small, 4-12 
mm. long, 2-celled (imperfectly so in Purpusi), trique- 
trous to reniform in cross section, not inflated or but little 
so, papery to chartaceous, sessile or minutely stipitate 
(stipitate in A. Purpusi), rounded to notched at base, 
sharply acute (merely apiculate in Seatoni), sulcate dor- 
sally, ventral suture raised and thickened. Woody 
rooted perennials (possibly annual in A. Pringlei) with 
slender stems, either short and cespitose or long and 
widely spreading, rarely erect. The Mexican species of 
this group are poorly known and arrangement and spe- 
cies are only tentative. 

KEY. 

À. Flowers few and in racemes. 
AB. Pods much laterally flattened, with ventral suture the more 

Pig and tip conspicuously declined, nearly oval, 4-5 mm. 
ong. 

Pods woolly, covered by the leaves. 243 lentiformis. 
A2B. Pods very broad or obcompressed in cross section, oblong 

to linear, arcuate, about 1-1.5 cm. long. Flowers purple- 
tipped, broad. Calyx campanulate. Peduncles slender, 5-10 
cm. long. Leaflets elliptical, rounded or barely acute. Stems 
slender from a woody root. Stipules small. 

Pedicels evident. 
Foliage ashy. 244 Madrensis. . 
Foliage nearly smooth. 245 ervoides. 

Pedicels almost none. ' X 
Pods 1-2 cm. long. : 246 Greggih 
Pods 7-10 mm. long. 247 Luisianus. 

2A. Flowers in heads. . 
2AB. Flowers and pods reflexed in dense heads at the ends of 

filiform peduncles. Calyx turbinate-campanulate, the tube 
about 1 mm. long. Flowers 4-5 mm. long, broad. Pods 
about 8 mm. long and 2 mm. high, laterally flattened, very 
obtuse. 

Internodes elongated and stems almost filiform, 248 Pueble. 
2A2B. Flowers ascending, few, in loose heads. Calyx campanu- 

late. Pods apiculate or very short-pointed, not reflexed. Flow- 
ers narrow, 7-12 mm. long. Banner oblong-ovate. Wings 
about 1 mm. wide. Calyx tube about 3 mm. long. Pubescence 

/. ashy and minute. i 
0.5 Pods oblong, 7-10 mm. long. 249 Pringlei. 
u. O A |. 250 parvus. 
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Pods linearoblong, 1 cm. long, 3 mm. high, 4 mm. wide. 251 Schaffneri. 

" 2A3B. Flowers broad, rather many in dense heads, rarely 10 

mm. long. Calyx campanulate, 1-3 mm. long. Peduncles 

axillary. Stems decumbent or prostrate. 

2A3BC. Leaflets about 1 cm. long, appearing narrow. Flowers 

white, 4-7 mm. long (8-10 mm. long in A. Esperanze). 

Peduncles shorter than the leaves, slender. Calyx equally 

inserted, not oblique, nearly hemispherical. Leaves spread- 

ing. Leaflets folded. Stems slender, with many leaves 

and short internodes. 

Peduncles shorter than the leaves. Pods about 7 mm. long 
252 Lemmoni, 

Peduncles not shorter than the leaves. Pods about I cm. long. 

Stipules -connate, large. 253 Esperanza, 

St.pules free and small. 254 Chapalanus, 

2A3B2C. Leaflets broad, about 5 mm. long. Flowers purple- 

tipped, about 5 mm. long. Peduncles filiform, much longer 

than the leaves. Stems prostrate and short. 

Peduncles much longer than the leaves Pods linear-oblong, 

ı cm, long, ~ : 255 

2A3B3C. Leaflets 3-5 mm. long. Flowers purple 4-5 mm. 

long. Peduncles filiform, about as long as leaves. Calyx 

turbinate-campanulate, 1 mm. long, the teeth shorter than 

the tube. Stems slender, 2-4 dm. long. 

A. Purpusi might be sought here, but has a stipitate pod. . 

3A. Flowers very many, in spikes which are mostly dense but some- 

times linear, elongated and loose. The plants of this group are 

mostly Mexican and the specific limitations are merely tenta- 

tive till the species are better known. 

3AB. Pods sessile (minutely stipitate in A. Hartwegi, Saltonis 

and Seatoni) rigid, reflexed, 1-1.5 cm. long, linear, triangular- 

acute, a little arched. ; 

3ABC. Pubescence fine and attached by the base. 

3ABCD. Flowers about 8 mm. long. Pods loosely pubescent 

and rather nigrescent. 

Pods reniform in cross-section and loosely pubescent. 
256 Hartwegi- 

257 militaris’ 

hypoxylus. 

Pods triquetrous-cordate and smooth. | 

Pods deltoid in cross-section and nigrescent. 258 Saltonis 

3ABC2D. Flowers about 4 mm. long, very densely clustered. 

Pods closely reflexed, linear-lanceolate, acuminate, 

sharply arcuate below, about I cm. long, 1-1.5 mm. 

high and 1.5-2 mm. wide. Leaflets nearly linear. 

Pods pubescent. - Flowers short and stubby. 259 vaccarum. 

3AB2C. Pubescence very fine and attached by the middle. 

Plants silvery-silky. Stipules large, hyaline and connate. 

Stems procumbent. 
: 

j Pods linear and closely reflexed. 

3A2B. Pods not linear, ovate to oval, but little longer than 

calyx, not over 7 mm. long, closely reflexed in narrow spikes. 

Flowers small or minute. Fe : à 

3A2BC. Pods in short spikes. Peduncles filiform. Stipules 

triangular, not connate. e 

Pods 7 mm long, smooth. 
261 oxy chus, 

Gr, Volse min Joe, morace c : IU e = 

| 8A2B2C. Pods in long and linear spikes. Flowers white, wide- 

E on a 

266 hypoleucus. 
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4A. Pods in heads and on slender stipes nearly as long as calyx. 
Flowers minute. : 
Pods reflexed and pubescent. 265 Purpus', 
243. Astragalus lentiformis Gray Bot. Cal. 1 156 (1876). 

Pods broadly oblong, 3 times the calyx, chartaceous, not wrinkled, 
very slightly sulcate dorsally, normally reflexed though sometimes 
ascending, completely 2-celled, woolly-pubescent, both sutures prom- 
inent externally. Cross-section narrowly to broadly ovate-cordate, 
partition very broad. Flowers white like those of A. Lemmoni, 
about 5 mm. long. Banner broadly elliptical, 3-4 mm. long, arched 
abruptly to 60° at the end of calyx tube, 2 mm. longer then the 
wings, sides reflexed. Wings lanceolate, arched and concealing 
keel, obtuse. Keel rounded from the base to the tip into almost 
half a circle, barely exceeding the calyx teeth, with short blunt and 
erect tip. Calyx tube woolly, Hedeoma-like, hemispherical, arched, 
cleft deeper above, 2 mm. long, teeth rather shorter than the tube 
and the lower the longer. Pedicels almost none in flower, 1 mm. 
long in fruit. Bracts hyaline, ovate-acuminate, 2 mm. long. 
Peduncles 7-15 mm. long, about half as long as the leaves, stout, 
seldom as long as the rather dense racemes. Leaves 2-4 cm. long. 
Petioles short. Leaflets 5-7 pairs, obovate to oblong-spatulate, re- 
tuse to emarginate, smoother above, 4-10 mm. long. Stipules not ' 
eonnate except below and larger there, adnate, 2-3 mm. long and 
rather large, ovate or the upper triangular. Stems prostrate, slen- 
der, barely grooved, much branched, a few inches long, flowering 
abundantly from all the nodes, internodes not over 2.5 cm. long. 
Pubescence fine, loosely villous, appressed, more or less hoary, wit 
slender long and echinate hairs fixed by the base. Root erect, 
much branched. Middle Temperate life zone, growing in the sage- 
brush. Sierra Valley California to Crook Co. Oregon. 

244. Astragalus Madrensis n. sp. Pods broadly to narrowly 
linear, 1-1.5 cm. long, about 2 mm. high and 1 mm. wide, some- 
what laterally flattened except at base, abruptly apiculate to shortly- 
acuminate, narrowly-sulcate dorsally, strongly reflexed. Flowers 
few, about 1 cm. long, reflexed. Banner oval and striped with pur- 
ple, abruptly erect at calyx tips and with sides reflexed below, 
about 5 mm. long. Wings obovate and veined, about as long as ban- 
ner and 4 mm. longer than keel, nearly straight. Keel about 3 
mm. long and high, deltoid and obtuse. Calyx about 3 mm. long 
and 2 mm. high, with straight base and convex upper side, nearly 
truncate below and attached by the lower fleshy corner, not narrowed 
below, the triangular teeth a little shorter than the tube, ashy 
with fine and short hairs. Pedicels 2-3 mm. long and equaled by the 
triangular bracts. Peduncles about 5 cm. long, shorter than the 
leaves, axillary. Leaves about 1 dm. long, all short-petioled, many. 
Leafiets about 10 pairs, 5-10 mm. long, thickish, appearing as 
glaucous but minutely ashy, not contiguous. Stems a foot or two 
long, decumbent, with very short internodes, rather stout, woody 
below and branched, with the habit of A. bisulcatus. Stipules subu- 
late from a deltoid base, small. Rather common in the Sierra 
Madres of Chihuahua Mexico, San Diego Canon, Colonia Juarez, and 
Sabinal, Jones. Lower Temperate life zone, and probably Tropical 
s growing in open places along creeks. Blooming in spring an 

245. Astragalus ervoides. H. & A. Bot. Beech 417 (1841). 
A. apertus Sheldon, A. Tepicus Sheldon. Pods linear, smooth, acute. 
Flowers 10-12, about 12 mm. long, with petals about twice the calyx, 
white. Calyx broadly campanulate, about 3 mm. long, with short 
and black-hairy teeth and pedicels. Peduncles axillary, longer than 
the leaves. Leaflets 7-8 pairs, about 12 mm. long, linear-oblong and 
obtuse. Stipules lanceolate and small. Stems slender, : ; 
de qee , about a foot long. Pubescence almost none. It is prob- = 
able that this obscure plant from Tepic Mexico belongs here. Butit 
is very poorly described. ee p 
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246. Astragalus Greggii Watson Proc. Am. Acad. 17 343 
(1882). ,Pods sessile, 1-2 cm. long, 2-3 mm. high, 1 mm. wide, 
broadly linear, reticulated, narrowly and shallow sulcate dorsally 
equally arcuate or arched most below, triangular-acute, smooth, 
laterally flattened, completely 2-celled, erect, inclined to be nar- 
rowed below and résembling A. leptocarpus. Flowers 6-9 mm. long, 
2-4 in a head or short raceme, light-purple, much arched as in A. 
junceus. Banner round, 5 mm. long, abruptly erect. Wings ob- 
liquely obovate, 2 mm. shorter than banner. Keel arched in a half 
circle and 1-2 mm. shorter than the wings. Calyx woolly, oblique, 
with teeth subulate, unequal, curved and as long as tube. Bracts 
small, ovate. Pedicels almost none.  Peduncles subterminal, slen- 
der, 3-7 cm. long. Leaves 2-5 cm. long. Leaflets 4-8 pairs, con- 
tiguous, greener above, obovate to oval or oblong, obtuse to notched, 
woolly to nearly smooth, 2-7 mm. long. Stipules connate below, 
triangular. Internodes 2-3 cm. long. Stems very slender, flexuous, 
about a foot long or more, prostrate to spreading, seemingly peren- 
nial from underground stems, dense and woolly and white on the 
stems and young parts, the hairs spreading or reflexed. This has 
the habit of A. Nuttallianus but pods are higher and the pubescence 
is woolly, also like A. Lindheimeri but with smaller pods and flowers 
and loose pubescence, the pods are about those of A. leptocarpus. In 
the oe of Coahuila, Zacatecas and Nuovo Leon, Mexico, 
ropical. 

. 247. Astragalus Luisanus n. sp. Pods oblong-ovate to broadly 
linear, 7-10 mm. long, a little arcuate, 2-3 mm. high and wide, 
sometimes 5 mm. wide, rather obcompressed, nearly smooth when 
ripe, tapering into a sharp and upturned beak about 2 mm. long, 
suleate dorsally. Flowers 5-7 mm. long, broad, few. Banner oval, 
about 4-7 mm. long, arched abruptly at calyx tips to erect, with 
sides reflexed about 1 mm. wide below. Wings broadly linear, to 
lanceolate, about straight and as long as banner, or arched to 45°, 
about 1 mm. wide and 2 mm. longer than keel. Keel about 4 mm. 
long and 3 mm. high, arched nearly from base to over a half circle, 
the very obtuse tip rather hooked. Calyx nigrescent, about equally 
inserted, about 2 mm. long, campanulate, teeth triangular and 
about as long as tube. Bracts hyaline, hairy, nearly as long as 
calyx tube. Pedicels almost none. Peduncles filiform, 5-7 cm. long. 
Leaves 3-4 cm. long, the upper sessile. Leaflets elliptical, obtuse 
to barely acute, silvery-silky with fine and closely appressed rather 
long hairs, 5-8 pairs. Stipules connate above, small. Stems slender, 
Weak, a tew incnes long, from a woody base and stout root, rather 
densely leafy and with short internodes. Central Mexico, blooming 
in June, probably Middle Temperate life zone, The types are 

Purpus plants Nos. 3208 from near Oaxaca Mexico, and 2477 from 
Esperanza in the State of Puebla. 
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internodes nearly as long as the leaves, flexuous, prostrate or widely 
spreading. Stipules not connate, triangular, 2-3 mm. long. Root 
apparently perennial. Plants with the habit of A. Nuttallianus. 
‘Esperanza Puebla Mexico, Purpus, No. 5645. Probably Tropical. , 

249. Astragalus Pringlei Watson Proc. Am. Acad. 21 449 
(1886). Pods oblong, 7-10 mm. long, about 3 mm. wide and 2 
mm. high, abruptly and strongly apiculate, with ventral suture 
straight and in line with it, broadly sulcate dorsally, with cross 
section broadly and narrowly (vertically) reniform. Flowers white 
or purple-tipped, 8-12 mm. long, loose. Banner arched a little 
beyond the calyx tips, 2-3 mm. longer than wings, with sides re- 
flexed below. Wings broadly linear, a little arched, 2 mm. longer 
than keel. Keel narrow, about 3 mm. long, gently arched from base 
to 45-90°, and with rounded and dark tip about 2 mm. high. 
Calyx tube 3-4 mm. long, about 2 mm. high, with straight base 
and convex upper side, oblique at base and acute and attached by 
the lower corner, not oblique at tip nor deeper cleft, teeth trian- 
gular and nearly half as long as tube. Pedicels slender, about 1 
mm. long and about as long as the ovate bracts. Peduncles 2-3 
em. long, filiform, axillary. Leaves about 2 cm. long, nearly half 
is petiole. Leaflets 5-7 pairs, linear to obovate, obtuse, 2-3 mm. 

‘long, not contiguous, thick, ashy with minute and fine short hairs 
or greener above. Stems prostrate, only a few inches long, with 
short internodes. Stipules small, not connate. The flowers and pods 
‘are quite variable in size. Tropical, blooming in April. On the 
plains near Chihuahua City, Mexico. y 

250. Astragalus parvus Hemsley Bot. Cent. Am. 1 266 (1880). 
Pods linear, about 1 cm. long and hardly 2 mm. high, apiculate, 
spreading, sulcate narrowly along the dorsal suture which is straight, 
‘and the tip in line with it, the ventral suture convex. Flowers 
‘purple, about 7 mm. long. Banner about 5 mm. long, arched abruptly 

" sat calyx tips to 45-90°, with sides reflexed below, about 3 mm. 
longer than wings. Wings oblong, arched, about 1:mm. longer 
than keel. Keel with entire blade erect, 2 mm. long and high, the 
front rounded to over a half circle, very obtuse. Calyx tube about 
2 mm. long, narrowed below, little oblique attached below the mid- 
dle to a slender but minute pedicel, the triangular teeth about half 

‘as long as tube. Bracts minute. Peduncles 2-3 cm. long, longer 
than the leaves, subterminal. Leaves 3-5 em. long, spreading, only 

‚the uppermost sessile. Leaflets 6-9 pairs, oblong, distant, obtuse, 
2-4 mm. long, short-petiolulate. Stipules very small, broad, green, 
not connate. Stems rather many from a thick root, decumbent, a 
few inches long, with short internodes. San Luis Potosi Mexico, 
‘Lower Temperate life zone, in open places. ite 

251. Astragalus Schaffneri n. sp. Pods about 1 cm. long, 3 

nearly filiform, flexuous, widely spreading, freely branched below 5 | 
and open, from slender woody rootstocks, about a foot high, with : 



27 E Micranthi. 

ascending, ashy. Flowers 4-5 mm. long. Banner oval, about 3 
mm. long, with sides reflexed about % mm. wide below, abruptly 
erect at end of tube, waterlined, often seemingly fiddle-shaped; 

groove U-shaped and very broad and filling the whole banner above. 
Wings oblong, arched 30°, about 1 mm. wide, about as long as ban- 

ner, or 2 mm. shorter, oblique and obtuse at tip, the right hand 

one incurved over keel, the other flaring, tips connivent, 2 mm. 

longer than keel. Keel half-oval-obovate, about 2 mm. long, obtuse. 

Calyx a little over 1 mm. long, reddish, with acutish base, ashy, 

' rather shorter than the subulate and curved teeth, on a slender 

pedicel about 1 mm. long which equals the linear and thin bract.' 
Peduncles axillary throughout, often twin, about 2 cm.-long, filiform. 

Leaves 3-4 cm. long, wide, the upper ones sessile. Leaflets about 

6 pairs, seemingly linear but narrowly to broadly elliptical, obtuse, 

rather thin, slender-petiolulate and rather cuneate at base, about 1 
em. long above, appearing green especially above but minutely pu- 

bescent. Stems 1-3 ft. long, prostrate in wide mats, many, simple 

above, freely branched below, straight, with internodes a little 

shorter than the leaves. Stipules triangular, green, about 4 mm. 

long, not connate. Root thick, rather fleshy and erect. Stems 

herbaceous to the very base. From Chat to Yreka California, grow- 

ing on the sagebrush benches on the eastern edge of the Sierras. 

Middle Temperate life zone. This has the flowers and habit of A. 
Pulsifere and debilis. 

253. Astragalus Esperanze n. sp. Pods about 1 cm. long, 3-4 

mm. wide and 2 mm. high, oblong, nearly straight, the ventral su- 

ture a little concave, shortly triangular-acute at tip with a small flat 
mucro, obcompressed below, with cross section reniform, shining 

when ripe and finely cross-nerved, opening throughout at both su- 

tures, reflexed, broadly sulcate dorsally to the middle. Flowers 

linear to cuneate-linear, blunt, about 8-15 mm. long, ashy with very 

short and rough appressed hairs, not contiguous. Stipules conspic- 

uously connate almost to the tips, rather hyaline, 5 mm. long. Stems 
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flexuous, with internodes nearly as long as leaves, decumbent at 
base and with peduncles in the middle axils. Blooming evidently 
in July and fruiting in September and with peduncles in the upper axils, but the type gathered in October after the tops had a second growth from the fall rains after fruiting. Near Chapala Jalisco 
Mex., Oct. 5, 1903. J. N. Rose, Nat. Herb. No. 451239. 

255. Astragalus hypoxylus Watson Proc. Am. Acad. 18 192 
(1883). Pods about 1 cm. long and 3 mm. wide and high, obliquely 
and narrowly linear-oblong, with ventral suture about straight or 
a trifle concave, shortly acuminate into a triangular beak about 2 mm. long which is straight with the ventral suture, inclined to be a 
little laterally flattened, ascending, cross section cordate, rather. 
narrowly sulcate dorsally, ashy. Banner about 3-4 mm. long, oval, abruptly erect at end of tube. Wings oblong, about as long 
as banner and 2 mm. longer than keel. Keel about 2 mm. long 
and high, erect and deltoid, acutish. Calyx tube turbinate, about 
2 mm. long, tapering into the slender but very short pedicel, ni- grescent, with subulate teeth as long as tube and lax. Bracts mi- 
nute, about as long as pedicels. Peduncles about 5 cm. long, from 
the lower axils, twice as long as leaves. Leaves 2-3 cm. long, all 
short-petioled, spreading.  Leaflets 4-6 pairs, oval-obovate and long- 
petiolulate, rounded, ashy with fine and appressed hairs.  Stipules 
not connate, small, green, triangular. Stems loosely matted, a few 
inches long, with short internodes. Huachuca Mts. Arizona, Lemmon. 
Purpus's No. 2477 from Esperanza Puebla seems to be the same. 
Plants referred to this from Lower California seem different. 

Astragalus Purpusi Jones might be sought here, but has a 
stipitate pod. 

256. Astragalus Hartwegi Benth. Pl. Hartw. 10 (1839). Pods 2-3 mm. wide, about 2 mm. high, with reniform cross section, often 
a little sulcate ventrally as well as dorsally, appearing as if a 
trifle inflated, densely spicate and very closely reflexed, minutely stipitate. Flowers white or purple, closely reflexed. Banner nearly 
round, closely hugging the keel or abruptly arched to 45? beyond 
the calyx tips, rather thick and with sides barely reflexed around 
the margin, about 3 mm. long, about 1 mm. longer than wings. 
Wings linear, a little arched, about 1 mm. longer than keel. Keel 
with straight base and then abruptly erect, obtuse, the general out- 
line faleate-obovate, about 2 mm high. Calyx tube campanulate, 
about 2 mm. long, very oblique at both ends and attached on the 
lower corner, nigrescent, the deltoid teeth about half as long as 
tube. Fruiting pedicels hardly 1 mm. long and about as long as the hyaline bracts. Peduncles 5-20 cm. long, subterminal, rather 
stout, much longer than the leaves, rarely some lower ones short. 
Floral spikes shorter than the peduncles. Leaves rarely 5 cm. long, 
the upper sessile. Leaflets 5-9 pairs, not contiguous, narrowly ob- long, obtuse, rather smooth above, 5-15 mm. long, cuneate at base, 
those of the lower leaves much reduced and often oval. Stipules 
not connate, lanceolate, rather large, green.  Internodes shorter 
than the leaves. Stems slender ascending, a foot or two long, flexu- ous, branched below, from an erect and rather slender root. Pu- 
bescence short and closely appressed. Central Mexico, and north- 
ward probably to Chihuahua. Lower Temperate life zone. 

257. Astragalus militaris n. Sp. Pods about 2 mm. wide and 

as banner, concave to keel and very obtuse and rounded, with tips . "early horizontal, about 1 mm. longer than keel. arcne rem, base inte zbout a half circle, about 3 mm, long and 2 mm. hi 
ma 
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very obtuse. Bracts triangular, about equaling the calyx tube and 
much longer than the 1 mm.-long pedicels. Calyx Hedeoma-like, 
about 1.5 mm. long, laterally flattened, broadly campanulate, very 
oblique at both ends, inserted a little below the middle of the end, 
sparsely long-hairy with appressed hairs, teeth triangular-subulate, 
lax, about as long as tube. Peduncles filiform, 5-10 cm. long, lax, 
axillary. Spikes 2-5 cm. long, becoming a little loose in fruit, 
never very dense. Leaves 5-7 cm. long, mostly all petioled. Leaf- 
lets 6-8 pairs, narrowly elliptical, nearly 1 cm. long, long-petiolulate 
and cuneate at base, distant, obtuse. Stipules triangular to subu- 

late, hyaline below, 3-5 mm. long, not connate. Stems very slender 

and flexuous, nearly erect from a woody base, about a foot high, in- 
ternodes rarely 2 cm. long. Soldier Canon near Colonia Juarez Chi- 
huahua Mexico, Sept. 16, 1903, Jones. Lower Temperate life zone. I 
also refer to this Pringle’s No. 1586 from Carretas Chihuahua Mexico 
which was distributed as A. Hartwegi and was considered by Wat- 
son to be A. parvus. Palmer’s No. 441 from Durango Mexico with 

white flowers is the same. 

258. Astragalus Saltonis n. sp. Pods as in A. Hartwegi but 
barely sulcate dorsally and not at all ventrally, with deltoid cross 

section, about 1.5 em. long, nigrescent, papery and a little inflated, 

nearly straight. Flowers white with purple tips, and like the pods 

closely refiexed and densely clustered. Banner oval, arched to 

nearly a half circle at calyx tips, with sides closely reflexed fully 

1 mm. wide above, about 4 mm. long. Wings oblong, arched, white, 

fully as long as banner or longer. Keel arched from base to tip in 

about one-third circle, and upper side about straight from base to 

tip, obtuse, about 3 mm. long and as long as or 1 mm. shorter than 

banner, conspicuous. Calyx tube narrowly campanulate, a little nar- 

rowed below and obtuse but about equally inserted, very oblique 

above, very nigrescent with fine soft rather spreading short hairs, 
teeth subulate nearly as long as tube and lax. Pedicels 1 mm. long. 

Bracts lanceolate, the lower 5-7 mm. long, lax and hyaline, hairy as 

in all the allied species. Peduncles stout, about 1 dm. long, sub- 

terminal. Leaves 5-10 cm. long, widely spreading and lax, the 

upper about sessile. Leaflets nearly linear to narrowly oblong, 

cuneate and long-petiolulate below, obtuse, 1 cm. long, neariy 15 

pairs, softly silky-pubescent below with very fine and spreading 

hairs and rough surface, the upper side smooth. Stipules connate 

and large, often 1 cm. long. Stems decumbent, flexuous, not slen- 

der, about a foot long. Internodes 2-5 cm. long. Salto de Aqua 

Mexico, state of Mexico, No. 1751 Purpus. A plant from near Cima 

state of Mexico by J. N. Rose, Sept. 19, 1903, is a less developed 

form with smaller and shorter leaves. 

259. Astragalus vaccarum Gray Pl. Wr. 2 43 (1853). A. 

Dalex Greene. Pods softly pubescent, broadly sulcate to the mid- 

dle, with reniform cross section. Flowers greenish-white (sometimes 

purple), very short and stubby. Banner about round, 2 mm. long, 

abruptly arched to more than erect, about as long as the obovate 

and rounded wings which a little surpass the keel. Keel with whole 

blade erect, half-oval-ovate, about 2 mm. high, obtusish. Calyx 

tube rather narrowly campanulate, hardly 1 mm. long, oblique at 

tip, teeth triangular, nearly as long as tube which is appressed and 

scantily hairy with long hairs. Bracts fully as long as calyx, lan- 

ceolate. -Pedicels almost none. Peduncles filiform 5-15 cm. long, ax- 

illary. Leaves 3-8 em. long, lax, the upper sessile. Leaflets 6-10 

pairs, narrowly elliptical, cuneate and long-petiolulate below, obtuse, 

5-15 mm. long, distant. Stipules triangular to subulate, not connate, 

often 5-8 mm. long. Stems rather slender, nearly erect, a foot or 

two high, branched below. Central New Mexico to the Huachuca 

Mts. Arizona and southward to Sinaloa, | ngo, and Hidalgo 

Mexico. Blooming in sus Forms that are similar but with — 

bevaucr pods more ike A. ¿wegi from the stare of Mexico fora 

/ 
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Pringle's No. 6445, distributed as A. Seatoni. Lower Temperate life 
zone. This is hardly more than a good variety of A. Hartwegi. 

260. Astragalus hypoleucus Schauer Linnza 20 747 (1847). 
Pods linear-oblong, 1-1.6 cm. long, 2-3 mm. wide, 1.5-2 mm. high, 

obcompressed, closely reflexed, a little arcuate, sulcate dorsally 

with V-shaped sulcus, apiculate, with cross section obcordate, with 
ventral suture a little raised externally, arranged in dense spikes. 

Flowers spicate to racemose-spicate,. white, spreading, or slightly 

reflexed, 4-5 mm. long. Banner arched to 90° at tip of calyx 
tube; sides reflexed at base to-90^; tip notched 1.5 mm. deep; groove 

barely evident; blade 4 mm. long, 2 mm. wide, oblong. Wings 

oblong-ovate, hooded, distant from keel and.arched over it so that 

the keel and wings form the figure 3 laid on its side, about 1 mm. 
wide, 1 mm. high, ascending 10°. Keel very short and blunt, tip 
incurved at least 100^. Calyx tube villous-woolly, 2 mm. long, cam- 
panulate, not oblique at base; teeth triangular, the lower much the 

longer but not longer than tube. Bracts white-pubescent, 2 mm. 

long in fruit and closely recurved. Flowering pedicels barely evi- 
dent. Peduncles persistent, with rachis 1-1.5 dm. long, floriferous 
on the upper one-half to one-third, shallow-sulcate. Leaves all but 
the lowest sessile, about 5-7 cm. long, often fascicled when they 
arise from the woody tips of the stems. Leaflets about 10 pairs, 
broadly to narrowly elliptical, not over 1.2 cm. long, thickish, 

rounded above, abruptly narrowed at base, rather long-petiolulate, 
not contiguous, rarely truncate, rather less pubescent above than 
below. Stipules connate almost to tip, scarious, barely adnate. 
Stems simple, floriferous above, lower parts often woody, decum- 
bent, flexuous, 1-3 ft. long, internodes 3-7 cm. long, shallow-sulcate, 
Root woody; pubescence of whole plant silvery-white. Zacatecas, 
Puebla, Nuovo Leon, Hidalgo, and central Mexico. Lower Temper- 
ate life zone. This has the habit of A. humistratus. 

261. Astragalus oxyrhynchus Hemsley Bot. Cent. Am. 1 265 . 
(1880). Pods about 7 mm. long, oblong-ovate, with falcate and 
very acutely triangular tip, smooth, sulcate dorsally, with reniform ' 
cross section, somewhat obcompressed. Flowers 5-7 mm. ‚long, 
broad, nearly sessile, purple. Banner round, purple-striped, abruptly 
arched at calyx tips to erect, about 3 mm. long, a trifle longer than 
wings.- Wings oblong, arched, barely longer than the large keel. 
Keel nearly a half circle, obtuse. Calyx nigrescent, about 2 mm. 
long, teeth subulate and as long as tube. Bracts small, subulate- 
triangular. Peduncles 2-6 em. long. Leaves 3-5 em. long, nearly - 
sessile. Leaflets 6-9 pairs, oblong-linear, 7-10 mm: long, obtuse, 
ashy with minute short and closely appressed hairs. Stems slender, 
flexuous, widely spreading to prostrate, with slender internodes. 
Valley of Mexico, San Luis Potosi, and state of Hidalgo. Tropical. 

262. Astragalus Seatoni Jones Cont. 7 676 (1895). Pods half- 
oblong-oval, apiculate, not acuminate nor long-pointed, about 4 mm. 
long and 2 mm. wide, minutely stipitate, with nearly round cross 
section, a little sulcate dorsally and the suture a trifle intruded but 
not completely 2-celled, nigrescent. Flowers white or whitish, ses- 
sile, 3-4 mm. long, broad. Banner round, abruptly arched to erect 
at end of tube, about 2 mm. long. Wings narrow and about as 
long. Keel very arcuate, oblong and rounded, about as long as 
banner. Calyx almost hemispherical, about 1.5 mm. long, ni- 
grescent, the triangular teeth a little shorter. Bracts and pedicels 
almost none. Peduncles about as long as leaves, 3-4 cm. long, = 
axillary, spreading. Leaves wide, 3-4 cm. long, widely spreading, 

= 

the upper sessile. Leaflets 10-12 pairs, 8-15 mm. long, linear, nearly | er 
smooth. Stipules small. Stems very slender and branched through- — 
out, the branches widely spreading, decumbent from slender 

| ME ELM E ME UE. Internodes about as long as i i 
. . leaves, slender and with sparse leaves. Mt. Orizaba Mexico at 

= ee ft. alt. Middle Temperate life zo gin 
to A. o: 

zone. Seaton. Blooming in 
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Astragalus Seatoni var. Crucis n. var. Pods narrowly oblong, 

and.shortly acuminate, 8-12 mm. long. Flowers about 4-5 mm. 

long. Upper stipules large, ovate and green.  Leáflets narrowly 

oblong, 1 em. long and 3 mm. wide. Pringle's No. 6445 Sierra de 

Las Cruces at 10,000 ft. alt., state of Mexico, August 13, 1896. 

.. 263. Astragalus Goldmani n. sp. Pods half-oval, about 5 mm. 

long, 3-4 mm. wide and 2 mm. high, ashy, cordate at base and about 

sessile, truncate and minutely deflexed-apiculate at tip, narrowly 

sulcate to the middle dorsally and wholly 2-celled to tip, rather flat 

or. rounded ventrally and the suture thickened but not raised and 

straight to a little concave, cross section reniform to triquetrous- 

reniform, not cross-ribbed, closely reflexed in linear spikes 1-2 dm. 

long. Flowers white or ochroleucous, soon refiexed, 5-7 mm. long, 

stubby and wide. Banner nearly round, about 3 mm. long, abruptly 

arched to erect at end of calyx tube and with sides reflexed 1 mm. 

wide. Wings broadly oblong and blunt, arched 30°, as long as ban- 

ner and 2 mm. longer than the half-circular keel which is fully as 

high as long and rounded and purple-tipped. Calyx hemispherical, 

cleft deeper above, equally inserted, nigrescent or silvery hairy on a 

minute and reflexed stout pedicel, teeth triangular, rather shorter 

than the tube. —Bracts filiform, white, about 3 mm. long. Peduncles 

1-2 dm. long, strict, in the upper axils, fruiting rachis often 3 dm. 

long, rather loosely fruited. Leaves about sessile above, rarely 1 

dm. long, with elliptical-oblanceolate leaflets 1-2 cm. long, which 

are long-petiolulate, rather distant, thin, sparsely to densely white- 

hairy with rather tangled hairs fixed by the base and sometimes 

rather woolly, leaflets on the lower leaves small and obovate, mostly 

rounded and obtuse but sometimes shortly acute. Stipules triangu- 

lar-subulate, 4-6 mm. long, green. Stems slender, erect or decum- 

bent only at base, 2-3 ft. high, simple, tufted from a slender and 

rather woody root. Probably Lower Temperate life zone. The type 

is No. 335619 National Herbarium, Goldman’s No. 119 from Parral 

Chihuahua Mexico, Sept. 19, 1898. Lower Temperate life zone. 

E. A. Goldman. Other specimens which I refer here are Palmer's 

No. 440 (Nat. Heb. 304738) from Pasquiaro Durango, 1896. Near 

Santa Gertrudis Tepic, Aug. 8, 1897, J. N. Rose, No. 302355, a 

woolly form with nigrescent calyx as in the type. E. Palmer No. 

278 (Nat. Herb. 571298) from Tepehuanes Durango, June, 1906. 

This is a very robust form with stout stem and densely white-vil- 

lous and white calyx. 

264. Astragalus Clevelandi Greene Torr. Bull. 9 121 (1882). 

Pods about half-oval-ovate, with ventral suture inclined to be a 

little concave and with declined, pungent and minute triangular tip, 

broadly suleate dorsally, smooth, very rigid, 5-6 mm. long, 2 mm. 

wide, 1-2 mm. high, with cross section deltoid-cordate. Flowers 

about 5 mm. long, in spikes which in fruit are often a foot long. 

Banner round, about 2 mm. long, with sides reflexed % mm. wide, 

arched abruptly at end of tube to 45°, a little shorter than wings. 

"Wings oblong and with a lanceolate tip, arched to 45°, fully 1 

mm. wide, fully twice as long as keel. Keel arched to a half circle 

from base, obtuse, about 2 mm. high and long. Calyx broadly 

campanulate, equally inserted below, rather oblique at tip and 

with very broad upper sinus, with teeth unequal, subulate and as 

long as tube or more, ashy: Pedicels and’ bracts minute, about 

equal, the latter triangular, 2 mm. long. Peduncles filiform, 5-10 

em. long, strict, many. Upper leaves sessile, the lower smaller 

and short-petioled, 5-7 cm. long. Leaflets 5-12 mm. long, narrowly . 

elliptical, obtuse, , but minutely pubescent, long-petiolulate. —— 

= Stipules subulate, about 4 mm. long. Stems a foot or two 
. very slender, ascending to erect, with peduncles in all the upper | 

Internodes slender but shorter than the leaves. Lake County, | : E 

stragalus Purpusi Jones Cont. 14 34 (1912). 
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flexed, obliquely ovate to half-oval, thin, shortly acute at both ends, 
conspicuously flattened laterally, with triquetrous-cordate cross sec- 
tion, 4-5 mm. long, 2 mm. high, minutely appressed-pubescent, 
rather strongly nerved, triangular-apiculate, ventral suture slightly 
arched and raised, dorsal suture sulcate to the middle, then pro- 
duced to the ventral as a partition below. Flowers purple, about 
4 mm. long, in dense heads which become short spikes in fruit, 
many (10-15), spreading and soon reflexed. Banner obovate, about 
2 mm. long, abruptly arched at calyx tips to erect, purple and dark- 
striped, slightly longer than the wings. Wings broadly linear, 
nearly straight, blunt, white or purple, about % mm. longer than 
keel. Keel very broad, straight, about 2 mm. long and high, 
rounded to about a half circle, the tip erect. Calyx obconic, equally 
inserted, about 1 mm. long, appressed-black-hairy, teeth triangular, 
nearly equal, half as long as tube. Bracts ovate, hyaline, 1 mm. 
long, about as long as the fruiting pedicels. Peduncles filiform, 
in the upper axils, 2-3 cm. long. Leaves 2-3 cm. long, spreading, 
all nearly sessile, a little longer than the internodes, with filiform 
rachis. Leaflets about 10 pairs, notched, oval-obovate to oblanceo- 
late, thickish, mostly folded, nearly contiguous, smooth above, 
sparsely and minutely pubescent below, the broader ones 2 mm. 
long, the others 4 mm. long and 1.5-2 mm. wide. Stipules con- 
spicuous, hyaline below, connate, the lower ones quadrangular and 
truncate, the upper deltoid, about 3-5 mm. long. Stems very many 
and woody below, prostrate and cz#spitose, branched, flexuous, 
rather stout for the plant, hardly a foot long. Plants with the 
habit of A. tegetarioides, and montanus. Sierra de Parras, Coahuila, 
ere at 9,000 ft. alt. Middle Temperate life zone. No. 4582 

rpus. 



283 

e 

DIDYMOCARPI. 30. 

Pods didymous, or with sides distorted or corru- 

gated, or in A. Breweri oblong-ovate and long-beaked 

and sulcate only below, 3-5 mm. long (about 7 mm. long 

in A. Breweri), from ovate to broader than long, mostly 

corrugated transversely, rather coriaceous, not or but lit- 

tle inflated, evidently stipitate only in A. Brazoensis, cor- 

date at base, 2-celled. Flowers about sessile in dense 

(loose in A. reflexus) heads, sometimes elongating to 

spikes in fruit, minute or small, rarely 8 mm. long. Calyx 

long-villous. Leaflets never acute, small, mostly notched, 

not over 8 pairs. Stipules not connate. Weak, low and 

slender annuals (possibly perennials in A. diphacus and 

Angelinus). Tropical plants growing on prairies and 

plains. 

KEY. 

A. Pods straight, evidently longer than calyx, sharp, or triangular 

at tip, much obcompressed, broadly bisulcate ventrally, at least 

as long as wide or longer, closely reflexed in short and narrow 

spikes, with the lower edges incurved on the sides and with ven- 

tral suture sharp and raised, with the tip rather arcuate, 

strongly cross-ribbed around the margins, deeply sulcate dor- 

sally, much distorted and with cross-section nearly that of the 

letter A without the bar, appearing as if minutely stipitate. 

Peduncles filiform, axillary. Leaflets notched, not over 5 

pairs. Stems filiform, widely spreading and much branched. 

Pods 7 mm. long, oblong-ovate. 266 reflexus. 

Pods 3-4 mm. long and wide, not oblong-ovate. 267 nigrescens. 

SA. Pods 7 mm. long and with conical beak nearly as much more, 

erect in heads, round to reniform in cross section, not corru- 

gated. Flowers about 7-8 mm. long. Low annuals. 

Pods long-beaked. 268 Breweri 

3A. Pods about as broad as long or broader, very obtuse and: 

rounded at both ends, apiculate, didymous, or half-oblate-oval. 

3AB. Pods scarcely longer than the calyx, about 3 mm. long, 

coarsely and strongly cross-corrugated, sessile, erect in dense 

i heads, about oval, not ob p ed, not inflated. Flowers 

I 3-8 mm. long, many, white or purple, with the same tendency 

i to become rudimentary as in A. nigrescens. Weak annuals. 

i Pods 3 mm. long, with cross-section a crescent. 269 didymocarpus. 

Pods 3-3 mm. long, with cross-section flatly tripuetrous-cordate. 

"n 
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3A2B. Pods conspicuously ‘longer than calyx, smooth, ribbed, 

appearing a little inflated, inclined to be notched at both 

ends, sessile, rather wider than long. Mexican perennials or 
winter annuals with rather woody stems late in the season. 

Pods about round. 271 diphacus 
Pods oblately oval-ovate. 272 Angelinus- 

3A3B. Pods smooth, stipitate, reflexed. Texan. 

Pods about reniform. 273 Brazoensis. 

266. Astragalus reflexus T. & G. Fl. 1 334 (1838). Pods 
about 7 mm. long, oblong-ovate, sharply acute, about twice as long 
as wide, widely sulcate dorsally, flat ventrally and with suture 
raised, with rounded sides, smooth, 4 mm. wide and 2 mm. high. . 
Flowers reflexed, purple, nearly sessile, several in a loose head, 
about 7 mm. long. Banner narrow, arched abruptly at calyx tips to 
erect, 2-3 mm. longer than keel. Wings much shorter than keel, 
broad. Keel with straight base and then produced into a narrowly 
triangular, ascending and very acute beak. Calyx tube about 1 
mm. long, campanulate, acute at base, with broad sinuses and teeth 
subulate and about as long as tube. Bracts subulate, about 2 mm. 
long. Pedicels evident but very short. Peduncles longer than the 
leaves 3-6 cm. long. Leaves 3-6 em. long, the uppermost nearly 
sessile, the lowest half petiole. Leaflets about 6 pairs, 4-8 mm. long, 
about obovate, not contiguous, strongly petiolulate, truncate to'a 
little notched. Stems straggling, about a foot long or less. Stip- 
ules rather large, 3-5 mm. long, ovate or broader. Whole plant 
nearly smooth except the calyx. Central Texas. 

267. Astragalus nigrescens Nutt. Pl. Gambel 152 (1848). 
A. Gambellianus Sheldon. Hesperastragalus Heller. Pods 3-4 mm. 

as long M nos 
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keel, white. Keel about 3 mm. long, 2 mm. high, the very broadly 
deltoid and obtuse tip only a little higher than the rest, very dark- 
purple, shining through the banner and wings, abruptly rounded. 
Calyx tube black-hairy, about 2 mm. long, narrowly campanulate, 
acute at base, with teeth from half to as long as tube. Pedicels 
and bracts minute. Peduncles rather stout for the plant, 3-5 em. 
long. Leaves 3-5 cm. long, rather few, with short but evident - 
petiole, delicate, spreading. Leaflets 4-5 pairs, cuneate-oblong-obo- 
vate, not contiguous, sparsely pubescent below, 5-7 mm. long. 
Stipules deltoid, green, about 2-3 mm. long. Stems short, flexuous, 
much branched. Pubescence sparse, short, the upper sides of leaflets 
smooth. In fields from Mendocino Co. to San Francisco. 

269. Astragalus didymocarpus H. & A. Bot. Beech. 334 t 81 
(1841). A. Catalinensis Nutt., Hesperastragalus Heller. Pods 
about 3 mm. long and 2 mm. high and wide, half-oblate-oval, or 
obliquely ovate, deeply sulcate dorsally to beyond the middle and 
with eross section a crescent with rounded ends, smooth, ventral 
suture raised and very thick and with strong ribs running out from 
it and meshing on the angles much as in Euphorbia seeds. Flowers 
purple or white, 4-8 mm. long in ovate to oblong heads. Banner 

.oval-ovate to oblong, 3-7 mm. long, arched at calyx tips to 45°, 

when colored with large, veined white spot low down, 1-2 mm. 
longer than wings. Wings oblanceolate to obovate, 1 mm. wide, 
white at tip and purple below, about 1 mm. longer than keel. Keel 

straight, 3-4 mm. long, 2 mm. high, with triangular ascending tip 

rounded and about 2.5 mm. high. Calyx tube campanulate, acute 

at base, about 2 mm. long, with sharp sinuses. Bracts ovate, hya- 

line, about 1 mm. long. Pedicels none. Peduncles 3-5 cm. long, 

longer than leaves. Leaves 3-4 em. long, lax. Leaflets 3-5 pairs, 
narrowly cuneate-oblong and with contracted tip deeply notched, 

about 1 cm. long, distant. Stipules triangular, reflexed, 2-3 mm. 
long. Stems flexuous, erect or spreading, branched below, very 

slender, with internodes few and 1-7 cm. long. Common in all 

the valleys from central California to San Quentin Lower California, 

running a little over into the Great Basin at Mojave. 

270. Astragalus dispermus Gray Proc. Am. Acad. 13 365 

(1878). Pods oblately oval to deltoid-ovate, 3-4 mm. long, 2-2.5 

mm. wide and 1.5-2 mm. high, with cross section flatly triquetrous- 

cordate with sharp angles (or rounded), pubescent, slightly to 

deeply corrugated, sulcate as in didymocarpus and with ventral 

suture convex as in that species but a mere line. Flowers in a 

dense ovate head, purple, 3-5 mm. long. Banner oval, 2-3 mm. long, 

arched to 45°, often not exceeding the calyx tips, rarely 1 mm. 

longer than wings. Wings white, obliquely oblong-lanceolate, %-1 

mm. longer than keel. Keel straight, about 3 mm. long, abruptly 

erect at tip and 2 mm. high, base 1.5 mm. high. Bracts green, 

subulate, about 1 mm. long, scarcely visible. Calyx conspicuously 

white-shaggy, the hairs concealing the shape, the teeth setaceously 

subulate, green, longer than the tube. Peduncles 1-5 cm. long, axil- 

spreading hairs. Stems prostrat 
ft. long, with lon 
Nevada, to Wicken erg 
Mts. and throughout the 

ts. and southward into 

carp Peg te aod ds of 
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ends, about 2 mm. high, obcompressed somewhat or not at all, 
didymous, sessile, few in loose and oblong heads, not reflexed,: ap- 
parently smooth, about 6 mm. wide, apiculate with a declined tip, 
finely and closely cross-ribbed, sulcate ventrally, both sutures raised 
as narrow ribs, the dorsal convex and little if at all sulcate. Flow- 
ers about 8 mm. long, purple, few in loose heads, narrow. Ban- 
ner ovate, arched a little at calyx tips, with sides reflexed Y mm. 
wide, about 5 mm. long, 1 mm. longer than wings. Wings obliquely 
oblong-lanceolate, 2 mm. longer than keel, arched a little, purple- 
tipped. Keel about 3 mm. long and high, arched from base to a 
half circle, very obtuse, about 2 mm. wide in the middle. Calyx 
narrowly campanulate, 3 mm. long, acute at base, nigrescent, with 
straight lower side and arched upper side, with subulate teeth lax 
and nearly as long as tube.. Bracts subulate, 2-3 mm. long, pedicels 
1-2 mm. long. Peduncles 5-15 cm. long, longer than the leaves. 
Leaves 5-10 cm. long, short-petioled. Leaflets nearly linear, rather 
obtuse, apiculate, 7-15 mm. long, 6-12 pairs, rather long-petiolulate, 
minutely pubescent with short and appressed white hairs, smooth 
above, distant. Stipules lanceolate. Stems from perennial roots 
and in the type erect, about a foot high and freely branched 
with short internodes and many leaves. On hillsides at Zacatecas 
Mexico. Tropical. 

Astragalus diphacus var. peonis Jones Cont. 10 65 (1902). 
Stems prostrate with ascending tips, silvery hoary throughout. 
Flowers white, sides of banner folded back to the midrib nearly all 
the length except at the very apex where with the notch is formed 
a heart-shaped enlargement, tip of banner is at nearly 30° to the 
claw, it begins to curve at a point about 2 mm. beyond the calyx 
teeth, the outline of the banner as folded is oblong with a triangular 
base, no white spot but banner waterlined. Wings ascending 30°, 
obliquely-oblong-oblanceolate, rounded, 1 mm. wide, 1 mm. longer 
than keel and exposing the base of keel. Tip of keel blunt and 
incurved 90°, rounded at apex. The wings are incurved at tip and 
fiat. Flowers declined generally. Pod didymous, chartaceous, cross 
section is that of the figure 8 laid on its side. Leaflets about 8 
pairs, folded, 5-10 mm. long, elliptical. Calyx teeth triangular and 
about half the tube which is rather hoary with white and black hairs > 
intermixed. Stipules deltoid, erect, green, 3 mm. long. Leaves 2-3 
cm. long. Zacatecas Mexico, Jones. May 16, 1892. 

272. Astragalus Angelinus n. sp. Pods very obliquely oval- 
ovate, 5-7 mm. long, 3-4 mm. wide, 3 mm. high, truncate to slightly 
cordate at the sessile base, reflexed in dense and short spikes, open- ` 
ing first at base, faintly cross-ribbed, inclined to be flattened along 
both sutures or very slightly shallow-sulcate, the ventral suture 
straight above and ending in a minute mucro which is a little de- 
clined, below it is much arched, the suture is very thick but little 
raised, dorsal suture scarcely evident, very convex throughout, tip 
of pod obtuse to a little retuse, but pod never didymous, cross 
section oblately oval and with the ventral side rather flattened, 
completely 2-celled to tip, coriaceous and very rigid, a little inflated, 
minutely pubescent. Flowers gone. Calyx campanulate to subglo- 
bose, about 2 mm. long, with subulate teeth abcut as long. Pedicels 
stout, reflexed, about 2 mm. long, nearly equaled by the triangular 

' bracts. Peduncles rather slender, about 1 dm. long, axillary 
throughout, arched, fruiting spikes 3-5 cm. long, oblong. Leaves 
nearly 1 dm. long, about sessile, of 10-12 linear and retuse leaflets 
narrowed and long-petiolulate below, distant, 1-1.5 cm. long, many, 
with short internodes, spreading. Stipules triangular-subulate, 3- 
mm. long, not connate. Stems iode a weak, and depressed or 
decumbent from a rather woody but slender base, tufted and 
branching at base, rarely a foot long. From near San Angel valley 

Probably Lower Temperate life zone. Also near El Salto Hidalgo, 

$ 



287 Didymocarpi. | 

Mexico, Sept. 16, 1903, by J. N. Rose, Nat. Herb. No. 450662. 
273. Astragalus Brazoensis Buckley Proc. Phil. Acad. 452 

(1861). Pods about reniform, 4 mm. long, 5 mm. wide and 2 mm. 
high, cuspidate with upturned sharp prickle, much obcompressed, 
reflexed on a stipe as long as calyx, finely cross-nerved, smooth and 
shining. Flowers purple, about 5 mm. long, in a loose head. Banner 
4 mm. long, oblong, arched to erect and abruptly at end of calyx 
tube, with sides reflexed about 1 mm. wide below. Wings oblong, 
a little arched, with the upper side white and the lower side pur- 
ple from base to tip, a little longer than keel and 2 mm. shorter 
than banner. Keel 4 mm. long, with straight base and front of tip 
straight and erect, triangular, acute, purple, 3 mm. high. Calyx 
tube campanulate, about 1 mm. long, acute at base, with rounded 
sinuses, the subulate teeth about as long and straight. Pedicels 
about 1 mm. long and equaling the ovate bracts. Peduncles about 
3-5 cm. long. Leaves 3-5 cm. long, short-petioled. Leaflets 6-7 
pairs, oblong-obovate, about 5 mm. long, notched, short-petiolulate, 
pubescent only on the margins and midrib with slender hairs. In- 
ternodes shorter than the leaves. Outer stems decumbent below, 
flexuous, sulcate. ‘Stipules triangular, green, 3 mm. long. Com- 
mon on Texan prairies from the center of the state to the sea. 



er. 
t E 

RE Ooo =. 0 
u Page 16, ting 20, read calycosus. 

SSR REN ranspose lines 3 and 4 on page 14. 

© = | Page 55, "th line from bottom, read argillosus. 

; Page 56, last line read. coccineus. E t 

Page 57, omit last line. —— a et 

Page 60, line 5, read correlative. bw = 

2 E xu P dnd A. Bourgovii, line 2, read 1.5 em. Jong inste
ad 



INDEX and SYNONYMY. 

Acidity 55 
Alkaline soil 5 
Alopecuroidei 8 
Alpine 46 
Alpine and Arctic 46 
Alpine in British America 46 
Alpini 19 
Annulares 

8 Anthophyllodei 8 
Arctic 46 
Argophylli : 21 
Arizona-Mexican Region _ 49 52, 54 
Artificial Key 61 
Asclepiadodes 14 

ASTRAGALUS 
a boriginum Rich, Frankl. Jour. App. 18 1823 No. 87 

Atelophragma aboriginum (Rich.) Rydberg. Torr. Bull. 32 660 19 
lineare Rydberg Torr. Bull. 40 51 1913. 

Homalobus aboriginum (Rich.) kydberg Fl, Mont. 246 1900. 
Phaca aboriginum (Rich,) Hooker Fl. Bor. Am. 1 143 t.56 1830. 

Var. glabriusculus (Hook.) Rydberg Cont. Nat. Herb. 3 492 1896. 
Phaca glabriuscul us Hooker Fl. Bor, Am. 1 144 1830. 
Astragalus glabriusclus (Hook.) Gray Proc. Acad. Am. 6 204 1864 

Var. major Gray Proc. Phil. Acad. of 1863 p. 60 
uray Proc. Am. Acad. 6 204 1864. 

Var. spatiosus Sheldon Minn. Bot. Stud. 9 156 1894. 
Forwoodii Watson Proc, Am. Acad. 25 129 1890. 

Homalobus glabriusculus (Hcok) Rydberg Fl. Mont. 246 1900 
Atelophragma Forwoodii {Watson} Rydberg Torr. Bull. 40 51 1 13. 

Var. fastigiorum Jones. 
accidens Watson Proc. Am. Acad 
Var. Pacificus (Sheldon) Jones. 

A. Hendersoni Watson Proc. Am. Acad. 22 471 1887 
Watsoni Sheldon Minn. Bot. Stud. 9 23 1894. 5 
Pacificus * " oe oe ed vi Rd 
pruniformis Tones Cont. 8 12 1898. 
cymatodes Greene Pitt. 3 196 1897. 

accumbens Sheldon Minn. Bot. Stud. 9 20 1 No. 94 
procumbens Watson Proc Am. Acad. 20 361 1885; Not of H. & A. 

acerbus Sheldon Minn. Bot. Stud. 9 123 1894 is A. Wingatensis Var. 
aculeatus Nelson Torr. Bull. 26 ro 1899 is A. montanus Var. tegetarius. 
acutirostris Watson Proc Am. Acad. 20 361 1885. No. 241 

Oxytropis acutirostris (Watson) Jones Cont 7 677 1895. 
Aragallus acutirostris (Watson) Heller Cat. Ed. 2 4 1897. 

adanus Nelson Bot. Gaz. 53 222 1912. No. 120 
adsurgens Pall. Ast. 40, 44 t 31 I 

Phaca adsurgens (Pall) Piper FL Wash. 372 1906. __ 
Var. robustior Hook. Fl. Bor Am. ı 149 1834 is A. nitidus Var. 

agrestis Douglas in Hook Fl. Bor. Am. I 148 1834. No. 131 
. goniatus Nutt, in T. &. Fl. 1 330 1838. 

Hypoglottis Var. bracteatus Osterhout Torr. Bull. 26 1899. 
Phaca agrestis (Dougl.) Piper Fl. Wash. 372 1906. 

Var. polyspermus (T & G.) Jones Cont. 10 pA ee È 
A. Hypoglottis Var. polyspermus T & G. FI N. A 1 328 1838. _ 

virgultulus Sheldon Minn. Bot. Stnd. 9 165 1894. | E I 
albatus Sheldon — * A c" pe * x * — js A. aridus 

` albens Greene Bull. Cal. Acad. 3 156 1885. No. 227. ox as Ee | ier tock RC Han eh coe cals adio albulus Wooton & Standley Cont. Nat. in 

: No. 63, 

. 224711887. No. 125 

ee agenesis ran WENE ee Emi Er ae 

= Weatoni Sheldon Minn, Bot, Stud, 9 138 1894. 



alpinus L. 760 is andinus. 
Phaca alpina Piper Fl. Wash. 371 1906, not Linnzeus 
Phaca astragalina DC. Ast. 64 1802 
A, astragalinus (pe: Sheldon Minn. Bot. Stud. 9 65 1894 

giganteus Sheldon Minn. Bot. Stud. 9 65 1894, not Pallas 
not alpinus Var. giganteus Pallas which is A oroboides 

alpinus (L.) Sheldon Minn. Bot Stud. 9 65 1894 No. 8 
Phaca alpina L. 755 
Trag acantha alpina (L.) Kuntze Rev. Gen. 2 943 1891 

Phaca frigida L. Fl. Suess, 2 657 1755 
A. frigidus (L.) Gray Proc. Phil. Acad. of 1863 p. 60 (Ser. 2 Vol 7) 

Var. Americanus (Hook.) Sheldon Minn. Bot. Stud. 9 133 
1894 is A. Americanus 

Var. littoralis (Hook.) Sheldon Minn. Bot. Stud. 9 133 1894 
Phaca frigida Var littoralis Hooker Fl. Bor. Am. r 140 1830 
A. frigidus Var. littoralis (Hook.) Watson Bib. Index 193 1878 x 

altus Wooton & Standley Cont. Nat. Herb. 16 136 1913 is A. strigulosus 
Var. brevidentatus 

Alvordensis Jones Cont. 10 67 1903 No. 100 
Americanus (Hook.) Jones Cont. 8 8 1898 No. 90 

Phaca frigida Var. Americana Hooker Fl. Bor. Am. ı 140 1830 
A alpinus Var. Americanus (Hook.) Sheldon Minn. Bot. Stud. 9 133 

I 
frigidus Var. Americanus (Hook.) Watson Bib Index 193 1878 

ammolotus Greene Erythea 3 76 1895 is lotiflorus Var. brachypus 
amphidoxus Blankenship Stud. Mont. Pl. 1 72 1905 is miser 
amphioxys Gray Froc. Am. Acad. 13 366 187 No. 174 

crescenticarpus Sheldon Minn. Bot. Stud. 9 148 1894 
selenius Greene Erythea 3 76 1805 

Xylophacos amphioxys (Gray) Rydberg Torr. Bull. 32 662 1905 
aragalloides Rydberg Torr. Bull. 34 48 1907 

Var. brachylobus Gray Proc. Am. Acad. 13 367 1878 is remulcus 
Var. vespertinus (Sheldon) Tones 

^. vespertinus Sheldon Minn. Bot. Stud. 9 150 1894 
Xylophacos vespertinus (Sheldon) Rydberg Torr. Bull. 32 662 1905 

amphioxys x Laynez Tones 
amplexus Payson Bot. Gaz. 60 378 1915 is lentiginosus var. palans 
ampul’a ius Watson Am. Nat. 7 300 1873 No. 114 

Phaca ampullaria (Watson) Rydberg Torr. Bull. 40 47 1913 
Andersoni Gray Proc. Am. Acad. 6 524 1865 No. 225 
Tragacantha Andersoni ( Gray) Kuntze Rev. Gen. 2 943 1891 

andinus (Nutt.) Jones No. 91 
Phaca andina Nutt. in T. & G. Fl. N. A. 1 345 1838 
A. alpinus L. 760 

astragalinus (DC.) She!don Minn. Bot. Stud. 9 65 1894 
RE Mec ae TT T Ast. 64 1802 
ium alpinum [L.] kydberg Torr. Bull. 32 659 1 

anemophilus Greene Bull Cal Acad. 4 186 188% is Kreis 
Angelinus Jones No. 272 
angustus Jones Cont. 7 635 1895 and Zoe 4 37 1893 is A. pictus 

Var. pictus [Gray] Jones Cont. 7 635 1895 is pictus 
Var. ceramicus [Sheldon] Jones Cont. 10 62 1902 is pictus 
Var. longifolius [Pursh]: * — * 7 635 1895 is pictus var. 
Var. imperfectus [Sheldon] * ^ * 1062 1902 is pictus var. filifol. 

anisus Jones Cont. 4 34 1893 No. 194 
Antiselli Gray Bot. Cal. 1 152 1876 No.5 

Hasseanus Sheldon Minn. Bot. Stud. 9 124 1894 
Var. phoxus Jones Cont. 10 65 1902 E 
A. gaviotus Elmer Bot. Gaz. 39 54 1905 m 

Antoninus Watson Proc. Am. Acad. 17 343 1882 No. 157. 
apertus Sheldon Minn. Bot. Stud. 9 166 1894 i 

|. . ervoides H. & A. Bot Beech. 417 1841 Ber 
. apilosus Sheldon Minn, Bot. Stud. 9 22 1894 is glaber ; 

araneosus Sheldon Minn, Bot. Stud. 9 170 1894 is lentiginosus - 

lophacos argillosus [Jones] Rydberg Torr. Bull. 40 50 1913 



argophyllus Nutt. in T. & G. Fl. N. A. 1 331 1838 No. 167 
A. Uintensis Jones Cont. 7 670 1895 
Xylophacos argophyllus (Nutt) Rydberg Torr. Bull. 40 49 1913 

Uintensis (Jones) Rydberg “ 6, 6.32 602 1908 
Var. cstanseformis (Watson) Jones Cont. 10 62 1902 

A. castaneformis Watson Proc. Am, Acad. 20 361 1885 
Var. Martini Jones ; 
Var. Panguicensis Jones Cont. 7 671 1895 as Chamæleuce var., and 

Cont 8 5 1898 . 
A. Panguicensis Jones Cont. 10 62 1902 

Var, pephragmenus Jones Cont. 5 267 1893 as species e 
aridus Gray Proc. Am. Acad.6 223 1864. 0. 37 

Tragacantha arida (Gray) Kuntze Rev. Gen, 2 943 1891 
A. albatus Sheldon Minn. Bot. Stud. 9 1281 

arietinus Jones Cont. 7 653 1895 is cibarius 
Var. stipularis Jones Cont. 7 654 1895 is desperatus 

Arizonicus Gray Proc, Am. Acad..7 398 1868 No. 218 
Tragacantha Arizonica (Gray) Kuntze Rev. Gen. 2 943 1891 

arrectus Gray Proc, Am. Acad. 8 289 1870 No. 121 
A. leucophyllus Hook. Lond. Jour, Bot. 6 211 1847 

Palousensis Piper Bot. Gaz. 22 489 1896 

atropubescens C. & F. Bot. Gaz. 18 300 1893 
Cusickii Rydberg Torr. Bull. 26 542 1899 
Malheurensis Heller Cat. Ed. 2 7 1900 

Phaca arrecta (Gray) Piper Fl. Wash. 371 1906 
Tium arrectum (Gray) Rydberg Torr. Bull. 40 49 1913 

atropubescens (C, & F.) y erg Torr. Bnll. 40 49 1913 
Var. Leibergi Jones Cont. T Mo es 
Fi LII [1] [73 7 3 I 

Phaca arrecta var. Leibergi (Jones) Piper Fl. Wash. 371 1906 
Var. Kelseyi (Rydberg Fl. Mont 241 1900 as species) 

A. eremiticus var. Spencianus Jones Cont 10 60 1902 
Boiseanus Nelson Bot, Gaz. 53 223 1912 

Cystium Boiseanum (Nelson) Kydberg Torr. Bull. 40 50 1913 
Var. eremiticus (Sheldon) Jones Cont. 7 665 1895 

A. eremiticus Sheldon Minn. Bot. Stud. 9 161 1894 

Tium eremiticum (Sheldon) Rydberg Torr. Bull. 40 49 1913 
Var. Palousensis (Piper) Jones Cont 10 68 1902 is arrectus 

din remotus Jones ud "d 895 
Jar. scaphoides Jones Cont. 7 18 
A. ep. ams Fl. Mont. 241 1900,(a blunder of Rydberg) 
A. scaphoides Jones Cont. 10 69 rae 
Phacopsis scaphoides (Jones) Rydberg Torr. Bull. 40 52 1913 

Artemisiarum Jones Cont. 6 369 1894 is Beckwithii var. purpureus 
Arthuri Jones Cont. 8 20 1898 No. 233 

Atelophragma Arthuri (Jones) Rydberg Torr. Bull. 40 51 1913 
Arthu-Schottii Gray Proc. Am. Acad. 6 209 1864 is lentiginosus var. 

artipes Gray Proc. Am. Acad. 13 370 1878 is oophorus 
asclepiadoides Jones Cont. 2 239 1891 No. 116 

Jonesiella asclepiadoides (jones) Torr. Bull. Rydberg 33 661 1905 
astragalinus [DC.] Sheldon Minn. Bot. Stud. 9 65 1894 is andinus 

Phaca astragalina DC. Astragalus 64 1802 : 
asymmetricus Sheldon Minn. Bot. Stud. 9 23 1894 is leucophyllus 

atratns Watson Bot. King 69 437 t. 11 1871. No. 138 
atratus var. stenophyllus Tones Cont 3 297 1893 

var. arctus Sheldon Minn. Bot. Stud. 9 160 1894 
Tragacantha atrata [Watson] Kuntze Rev. Gen. 2 943 1891 
Hamosa atrata [Watson] Rvdberg Torr. Bull. 34 48 1907 

Var. mensanus Jones Cont 7 665 1895 
Var. phyllophorus Tones Cont. 10 62 1902 : 
Var. Owyheensis [Nelson Bot. Gaz. 55 375 I913 as species] 

atropubescens C. & F. Bot. Gaz. 18 300 1893 is arrectus _ 
Austinz Bot. Cal 1 1561876 No. 132. ; , i 

|. Tragacantha Austinz [Gray | Kuntze Rev. Gen. 2 943 1891 
 Bahaensis Sheldon Minn. Bot. Stud. 9 169 1894 is Hornij var. 

. Batesii Nelson 54 150 1912 is lotiflorus var. Reverchoni — — — — 



Beckwithii T. & G. Pac. R. R. Rep. 2 pt. 2 120 1855 No.77 
Tragacantha Beckwithii (T. & G.) Kuntze Rev. Gen. 2 943 1891 
Phaca Beckwithii (T. & G.) Piper Fl. Wash. 371 1906 : 

Var. purpureus Jones Cont 3 288 1893 
A. Artemisiarum Jones Cont 9 46 1900 
Phaca Artemisiarum (Jones) Kydberg Torr. Bull. 40 48 1913 

Var. Weiserensis Jones Cont. 9 47 1900 
Bernardinus Jones Cont. 7 661 1895 No. 220 
bicristatus Gray Proc. Am. Acad. 19 751883 No. 109 

Var. tetrapteroides Jones Cont. 10 58 1902 
bidentatus H.B.K. Nov. Gen. & Sp. 6 493 1824. See Guatamalensis 
Bigelovii Gray Pl. Wr. 242 1853 No. 188 

A. Mojolniew Greene Torr. Bull. 8 97 1881 
Tragacantha Bigelovii (Gray) Kuntze Kev. Gen. 2 943 1891 

Var. Thompson: (Watson) Jones Cont 8 23 1 
A. Thompsonz Watson Proc. Am, Acad. 10 345 1875 

syrticolus Sheldon Minn. Bot. Stud. 9 22 1894 
Var. Matthewsii (Watson) Jones 

A. Matthewsii Watson Proc, Am. Acad. 10 345 1875 
bisulcatus (Hook.) Gray Pac R. R. Rep. 12 42 t. 1 B 1860 No. 206 

Phaca bisulcata Hooker Fl. Bor. Am. 1145 1834 
Tragacantha bisulcata (Hook.) Kuntze Rev. Gen. 2 943 1891 
Var. decalvans Gandoger Bull. Soc. France 48 15 1 
Diholcos decalvans (Gandoger) Rydberg Torr. Bull. 32 664 1905 

scobinatulus (Sheldon) Rydberg Torr. Bull. 40 51 1613 
Blakei Een Bot. Gaz. 20 271 1895 is Labradoricus 
Bodini Sheldon Minn. Bot. Stud. 9 122 1894 is debilis 
Boiseanus Nelson Bot. Gaz. 53 223 1912 is arrectus var. Kelseyi 
Bolanderi Gray Proc. Am. Acad. 7 337 1868 No. 124 

l'ragacantha Bolanderi (Gray) Kuntze Rev. Gen. 2 943 1891 
A. supervacaneus Greene Erythea 1 221 1893 

Booneanus Nelson Bot. (zaz. 53 223 1912 is glareosus 
Bourgovii Gray Proc, Am. Acad. 6 227 1864 No. 29 
Tragacantha Bourgovii (Gray) Kuntze Rev. Gen. 2 943.1891 
Homalobus Bourgovii (Gray) Rydberg Fl. Mont. 247 1900 

Brandegei Porter Fl, Col. 24 187 No. 144 
Tragacantha Brandegei (Porter) Kuntze Rev Gen. 2 943 1891 
Atelophragma Brandegei (Porter) Rydberg Torr. Bull. 32 660 1905 

Brauntoni Parish Bull. S. Cal. Acad. Sci. 2 26 1902 No. 134 
Brazoensis Buckley Proc. Phil. Acad. (of 1861) 452 1862 No. 273 
Tragacantha Brazoensis (Buckley) Kuntze Rev. Gen. 2 943 1891 

brevicaulis Nelson Torr. Bull. 26 9 1899 is calycosus 
Breweri Gray Proc. Am. Acad. 6 207 1864 No. 268 
Tragacantha Breweri (Gray) Kuntze Rev. Gen. 2 943 1891 

- ceespitosus [Nutt.] Gray Proc. Am. Acad. 6 230 1864 is simplicifol. 
Californicus [Gray] Greene Bull. Cal. Acad. 3 157 1885 No. 7 

A. collinus var. Californicus Gray Proc. Am. Acad. 12 54 1876 
Homalobus Californicus [Gray] Heller Muhl. 2 86 1906 

alycosus Torr. in Bot. King. 66 and 435 t. 10 1871 No. 219 
A. brevicaulis Nelson Torr. Bull. 26 9 1899 

: a Case tT Un ana ? 
ragacantha ealycosa [Torr.] Kuntze Rev. Gen. 2 1891 

Hamosa calycosa [Torr.] Rydberg Torr. Bull. 40 py ig 
Var. scaposus [Gray] Jones Cont. 4 26 1893 

A. scaposus Gray Proc. Am. Acad. 13 366 1878 

ee ee Tsk Weal OS scaposa [Gray] Ry orr. Bull. 32 1 
campestris [Nutt.] Gray Proc, Am. Acad. 6 229 1 T EN 
|. Homalobus campestris Nutt. in T. & G. Fl. N. A. 1 351 1838 

camporum Rydberg Torr.Bull. 32 666 1905 
ee Proc. Phil. Acad. Ser. 2 7 1863 
s utt. in T. & G. FL N. A. 1 352 1838 in part. 

ca ecu ee = ibi s 
|. . decurrens berg Torr. Bull. 31 563 1 3 -` oblongifolins * — «  « DI OO 
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A. convallarius Greene Erythea 1 207 1893 
. decumbens var. convallarius (Greene) Jones Cont. 10 58, 69 1902 

Var. crispatus Jones 
Var. decumbens (Nutt.-Gray) Jones 

A. decumbens Gray Proc. Am. Acad. 6 229 1864 
Homalobus decumbens Nutt. in T. & G. Fl. N. A. 1 352 1838 part. 
Phaca decumbens per] Piper Fl. Wash. 373 1906 

Var. hylophilus (Ryd dig Pg ; 
Homalobus hylophilus Fl. Mont. 247 1900 
A. divergens Blankenship Mont. Bot. Stud. 1 73 1905 

hylophilus (Ryderg) Nelson Bot. Ry. Mts. 291 1906 ` 
Var. serotinus (Gray) Jones > 

A. serotinus Gray Pac. R.R. Rep. 12 18 51 t. 5 1890 ` 
decumbens var. serotinus (Gray) Jones Cont. 10 58 1902 
Palliseri Gray Proc, Am. Acad. 6 227 1864 
strigosus C. & F. Bot. Gaz. 18 299 1893 
griseopubens Sheldon Minn, Bot. Stud. 9 24 1894. 

Homalobus strigosus (C. & F.) Rydberg Torr. Bull. 40 53 1913 
Palliseri (Gray) Rydberg Fl. Mont. 248 1900 
serotinus (Gray) R dberg ET 

campylophyllus Greene Pitt. 3 195 1897 is Serenoi 
Canadensis L. 757% x9 No. 128 

Tragacantha Canadensis (L.) Kuntze Rev. Gen. 2 943 1891 

Phaca Canadensis F MacMillan Metasperm. 325 1894 
Var. Carolinianus (L.) Jones Cont. 7 647 1895 

A. Carolinianus L. 757 
Var. Mortoni (Nutt.) Watson Bot. King 68 1871 

A. Mortoni Nutt. Jour. Phil. Acad. 7 19 1834 
tristis and spicatus Nutt. in T. & G. Fl. N. A. 1 336 1838 

Candelarius Sheldon Minn. Bot. Stud. 9 142 1894 is Newberryi vr — 
Var. exiguus “ “ “ “ = 14 Lu “ é 

candicans Greene Bull. Cal. Acad. 3 156 1885 is calycosus var. 

candidissimus Watson Bib. Index 191 1878 is Magdalenæ Greene 

Candolleanus (H.B.K.) Sheldon Minn. Bot. Stud. 9 140 1894 
' is triflorns : 

capillipes Jones No. 70 
canonis Jones Cont. 8 15 1898 No. 111 
carnosus Pursh Fl. 2 740 1814 is crassicarpus 
Carolinianus L 767 is Canadensis var. 

caryocarpus Ker Bot. Reg. 2 t. 176 1816 is crassicarpus 

Casei Gray Bot. Cal. ı 154 1876 No. 105 

Tragacantha Casei (Gray) Kuntze Rev. (zen. 2 943 1891 
castanzeformis Watson Proc. Am. Acad. 20 361 8885 is argophyllus 

Var. castanzeformis 
Catalinensis Nutt. Pl. Gambel 152 1848 is A. didymocarpus — — 

Cedrosensis Vasey & Rose Cont. Nat. Herb. 1 15 1893 is Nutt. var. 
ceramicus Sheldín Minn. Bot. Stud. 9 19 1894 is pictus 

cerussatus Sheld-n Minn. Bot. Stud. 9 139 1894 is triflorus — ^ 

Chætodon Tor’. in Gray Proc. Am. Acad. 6 194 1864 is Spaldingii 
Chameleuce Gray Bot. Ives 10 1860 is pygmaeus 

Chandonettii Lunell Am. Mid. Nat. 2 127 1911 is nitidus var. 

Chapalanus Jones No. 254 
cicadz Jones Cont. 4 35 1893 is pygmaeus 
cibarius Sheldon Miun. Bot. Stud. 9 146 1894 No. 162 

A. arietinus Jones Cont. 7 653 189 
Varie umb cibarius (Sheldon) E ea Torr. Bull. 40 48 1913 

Cimensis Jones 122 : 
circumdatus Greene Pitt. 1 173 1888 No. 92 
Clevelandi Greene Torr. Bull. 9 121 1882 No. 264 
Coahuilee Jones No.217 . 
Cobrensis Gray Pl. Wr. 2 43 1853 No. 146 
Tragacantha Cobrensis (Gray) Kuntze Rev. Gen. 2 943 1891 

coccineus (Parry) Brandegee Zoe 2 72 1890 _ No. 177 
Purshii var. coccineus I West. Am. Sci. 7 10 I 



Var. Californicus Gray Proc, Am. Acad. 12 54 1876 is species 

Coltoni Jones Cont. 2 237 1891 No. 3 
Var. aphyllus Jones 
Var. Moabensis Jones Cont. 8 11 1898 

confertiflous Gray Proc. Am. Acad. 13368 1878 No. 201 

Cnemidophacos confetiflorus(Gyra) Rydberg Torr. Bull. 40 52 1913 

A. flavus var. candicans Gray Proc, Am. Acad. 12 54 1876 

‘Var. flaviflorus (Kuntze) Jones 
Tragacantha flaviflora Kuntze Rev. Gen. 2 941 1891 
A. flaviflorus (Kuntze) Sheldon Minn. Bot. Stud. 9 

158 1894 
A. flavus Nutt. in T. & G. Fl. N. A. 1 335 1838 

Congdoni Watson Proc. Am. Acad. 20 360 1885 No. 224 

conjunctus Watson Proc. Am. Acad. 18 371 1882 is reventus var- 

Var. oxytropidoides Jones Cont. 7 665 1895 e “s " 

Var. Hoodianus (Howell) Jones Cont. 8 9 1898 ur se “ 

consectus Sheldon Minn. Bot. Stud. 9 143 1894 is Purshii var 

Xylophacos consectus (Sheldon) Rydberg Torr. Bull. 40 49 1913 
convallarius Greene Erythea 1 207 1893 is campestris \ 

Cooperi Gray Man. Ed. 2 98 1856 is neglectus 
coriaceus Hemsley Bot. Cent. Am. 1 263 1880 No. 156 

Tragacantha coriacea (Hemsley) Kuntze Rev. Gen. 2 943 1891 
Cottoni Jones No. 

A. Olympicus Cotton Torr. Bull. 35 573 1908 
Coulteri Benth. Pl. Hartw. 307 1848 is lentiginosus var. 
Craigi Jones Cont. 9 42 1900 No. 79 
Crandallii Gandoger Bull. Soc. France 48 14 1902 ? 
crassicarpus Nntt. in Fraser's Cat. of 1813 No. 196 

A. carnosus Pursh Fl. 2 740 1814 
caryocarpus Ker in Bot. Reg. 2 t. 176 1816 
succulentus Rich. in Frankl. Jour. Supp. 18 1823 
prunifer Rydberg Fl. Mont. 239 1900 

Phaca caryocarpa (Ker) MacMillan Metasperm. 326 1892 
Geoprumnon crassicarpum (Nutt.) Rydberg in Small’s Fl. 616 190 

succulentum (Rich.) Rydberg Torr. Bull. 32 658 1906 
Var. pachycarpus [T. & G.] Jones Cont. 8 16 1898 

A. pachycarpus T. & G. Fl. N. A. 1 332 1838 
Geoprumnon pachycarpum (T. & G.) Rydberg in Small’s Fl. l. c. 

crescenticarpus Sheldon Minn. Bot. Stud. 9 148 1894 is amphioxy 

Crotalarie (Benth.) Gray Proc. Am. Acad. 6 2161864 . No. 57 
Phaca Crotalariz Benth. Pl. Hartw. 307 1848 
Tragacantha Crotalariz (Benth.) Kuntze Rev. Gen. 2 943 1891 

Var. anemophilus (Greene) Jones Cont. 10 59 1902 is vestitus 
Var. Magdalenz (Greene) Jones Cont. 10 59 1902 is species 
Var. Menziesii (Gray) Jones Cont. 10 59 1902 is vestitus var. 
Var. virgatus Gray Bot. Cal. 1 149 1876 is vestitus var. 

curtiflorus (Rydberg) Jones Cont. 10 64 1902 is elegans var. 
curtipes Gray Proc. Am. Acad. 6 217 1864 — No. 72 

A. leucopsis var. curtipes (Gray) Jones Cont. 10 62 1902 is species 
Tragacantha curtipes (Gray) Kuntze Rev. Gen. 2 943 1891 

Cusickii Gray Proc. Am. Acad. 13 3701878 No. 66 
Phaca Cnsickii [Gray] Torr. Bull. 40 47 1913 

Cusickii Rydberg Torr. Bull. 26 541 1899 is arrectus 
cuspidocarpus Sheldon Minn. Bot. Stud. 9 147 1894 is Missourien. 
cyaneus Gray Pl. Fend. 34 1849 is Shortianus var. 
cyanoseminus Greene unpub. ? is calycosus 
cymatodes Greene Pitt. 3 196 1897 is accidens var. 
kd orina Jones C 76501895 | No.172 

lophacos cymboides [Jones] Rydberg Torr. Bull I9I 
- cyrtoides Gray Proc. Am. Acad. 6 201 i$ colon. n 
.Dalez Greene Pitt. 1 153 1888 is vaccarum ` 
do NS I ES 1842 is miser - ; 

.. Homalobus debilis [Nutt.] Rydberg Torr. Bull. 4 
.. A. Bodini Sheldon Mina. Bot. Stud, 9 122 180% ng 
Pes Betis! [A a 



decumbens (Nutt.) Gray Proc. Am. Acad. 6 229 1864 is campestris 
Tragacantha decumbens (Nutt.) Kuntze Rev. Gen. 2 943 1891 

Var. convallarius (Greene) Jones is campestris var. See. _ 
Var. serotinus (Gray) Jones is campestris var. “ 

demissus Greene Erythea 1 221 1893 is Haydenianus 
densifolius (Smith) Torr. Pac. R.R. Rep. 7 10 1856 is vestitus var. 
desperatus Jones Zoe 2 243 1891 No. 164 

A. arietinus var. stipularis Jones Cont. 7 655 1895 
Tium desperatum (Jones) Rydberg Torr. Bull. 32 660 1905 

detritalis Jones Cont. 13 9 1910 No. 15 
diaphanus Douglas in Hooker Fl. Bor. Am, 1 151 1834 is 

lentiginosus var. 
didymocarpus H. & A. Bot. Beech. 334 t. 81 1840 No. 269 

A. Catalinensis Nutt. Pl. Gambel 152 1848 
Hesperastragalus (H. & A.) Heller Muhl. 2 87 1905 

Diehlii Jones No. 154 
diphacus Watson Proc. Am. Acad. 17 342 1882 No. 271 

Var. peonis Jones Cont. 10 65 1902 : 
diphysus Gray Pl. Fend. 34 1849 is lentiginosus var. diphysus 

Var. latus Jones Cont. 3 287 1893 is lentiginosus var. latus 
Var. albiflorus Gray Pl. Fend. 34 1849 is Pattersoni 

dispermus Gray Proc. Am. Acad. 13 365 1878 No. 270 

Hesperastragalus dispermus (Gray) Heller Muhl. 1 137 1906 
compactus x er a a 

distortus T. & G. Fl. N. A. ı 333 1838 No. 215 
Tragacantha distorta (T. & G.) Kuntze Rev. Gen. 2 943 1891 

Var. Engelmanni (Sheldon) Jones 
A. Engelmanni Sheldon Minn. Bot. Stud. 9 152 1894 
A. flagellaris Eng. in herb. 

diurnus Watson Proc, Am. Acad. 21 450 1886 No. 34- 

divergens Blankenship Mont. Bot. Stud 1 73 1905 is campestris var. 

Homalobus divergens (Blankenship) Rydberg Torr. Bull. 34 417 1907 
diversifolius Gray Proc. Am. Acad. 6 230 1864 is junceus var. 

Dodgeanus Jones Cont. 3 289 1893 is Wingatensis var. : 

dorychniodies Douglas in G. Don's Syst. Gard. & Bot. 2 258 1834 is 
A. succumbens 

Do: glasii (T. & G.) Gray Proc. Am. Acad. 6215 1864 No. 62 
Phaca Douglasii T. & G.T. & G. Fl. N. A. ı 346 1838 
Tragacantha Douglasii (T. & G.) Kuntze Rev. Gen. 2 943 1891 

Var. glaberrimus Jones Cont. 7 645 1895 
Var. Parishii (Gray) Jones Cont. 86 ı 

A. Parishii Gray Proc. Am. Acad. 1975 1833 
Var. piscinus Jones Cont. 7 645 189 (as species) and 10 61 1902 

Var. Tejonensis Jones Cont. 7 644 1895 as species and 10 61 1902 

Phaca Tejonensis (Jones) Heller Muhl. 2 85 1906 

drepanolobus Gray Proc. Am. Acad. 19 75 1883 No. 223 
Var. aberrans Jones Cont. 10 64 1902 is Howellii var. misellus 

Drummondii Douglas in Hooker Fl. Bor. Am. 1 153 
t. 57 1834 No. 210 

Tragacantha Drummondii (Douglas) Kuntze Rev. Gen. 2 943 1891 

Tium Drummondii [Douglas] Rydberg Torr. Bull. 32 659 1905 
Duchesnensis Jones Cont. 13 9 1910 . 213 
Eastwood Jones Cont. 5 368 1894 is Preussii var. 

Phaca Eastwood: [Jones] Rydberg Torr. Bull. 32 664 1906 
elatiocarpus Sheldon Minn. Bot. Stud. 9 20 1594 1s lotiflorus var. 
elegans [Hook.] Sheldon Minn. Bot. Stud. 9 154 1894 No. 85 

Phaca elegans Hooker Fl. Bor. Am. 1 144 1830 
“ Var. minor “ E ^ 

 Atelophragma elegans [Hook.] Rydberg Torr. Bull. 32 660 1905 

Astragalus minor [Hook.] Jones Cont. 10 641902 — 

pra var. Hu dl Proc. Am. Acad. 6 205 1864 
Shearii 



ensiformis Jones Cont. 7 658 1895 No. 184 
Episcopus watson Proc. Aii, Acad. 10 346 1875 No. 12 
Homalobus Episcopus (Watson) Rydberg Torr. Bull. 40 53 1913 

eremicus Sheldon in Death Val. Rep. 86 1893 is lentiginosus var. 
eremiticus Sheldon Minn. bot. Stud. 9 161 1894 is arrectus var. 
eriocarpus Watson Bot. King 71, 440 1871 is Newberryi var. 
ervoides H. & A. Bot. Beech. 417 1841 No. 245 

apertus Sheldon Minn. Bot. Stud. 9 166 1894 
Tepicus “ [11 “cc ee LII 172 “ 

Hookerianus Dietr. Syn. Pl. 4 1086 1850 
Tragacantha ervoides (H.'& A.) Kuntze Rev. Gen. 2 943 1891 

Esperanze Jones No. 253 
Eurekensis jones Cont. 8 12 1898 and 3 291 No. 176 . 
exilifolius Nelson Torr. Bnll. 26 10 1899 is simplicifolius var. 
fallax Watson Proc, Am. Acad. 20 362 1885 is gracilentus var. 
famelicus Sheldon Minn, Bot. Stud. 9 23 1894 is gracilentus var. 
fastidiosus Greene Bull. Cal. Acad. ı 186 1885 is leucopsis var. 
fastidius (Kellogg) Jones Cont. 8 7 1898 is leucopsis var. 
Feensis Jones Cont. 8 20 1898 No. 18 
Fendleri Gray Pl. Wr. 44 1853 is flexuosus var. 
filifolius Gray Pac. R.R. Rep. 12 42 1860 is pictus var. 
filipes Torr. Bot. Wilkes 278 1854 is stenophyllus 
flagellaris Eng. in Sheldon Minn, Bot. stud, 9 1 52 1894 is distort v 
Raviflorus (Kuntze) Sheldon Minn. Bot. Stud. 9 158 1894 is 

confertiflorus var. 
flavus Nutt. in T. & G. Fl. N. A. 1 335 1838 is confertiflorus var. 
Cnemidophacos flavus (Nutt.) Rydberg Torr. Bull. 32 664 1905 

flexuosus Douglas in Hooker Fl. Bor. Am, 1 140 1830 No. 153 
Phaca flexuosa (Douglas)Hooker Fl. Bor, Am. ı 141 1830 
Tragacantha flexuosa (Douglas) Kuntze Rev. Gen. 2 943 1891 
Homalobus flexuosus (Dougl.) Rydberg Torr. Bull. 32 666 1905 

Var. Fendleri (Gray) Jones Cont. 10 62 1902 
A. Fendlerı Gray Pl. Wright. 2 44 1853 
Phaca Fendleri Gray Pl. Fend. 36 1849 
Homalobus Fendleri (Gray) Rydberg Torr. Bull. 32 667 1905 

Salide Rydberg Torr. Bull. 32 667 1905 
Tragacantha Fendleri (Gray) Kuntze Rev. Gen. 2 943 1891 

Var. Diehlii Jones 
Var. elongatus (Hook.) Jones 

Phaca elongata Hooker Fl. Bor. Am. 1 141 1830 
foliolosus (Gray) Sheldon Minn, Bot. Stud. 9 9 138 1894 si pictus 

A. pictus var. foliolosus Gray Proc. Am. Acad. 6 215 1864 
Forwoodii Watson Proc. Am, Acad. 25 129 1890 is aboriginum var. 
Franciscanus Sheldon Minn. Bot. Stud. 9 135 1894 is vestitus var. 
Francisquitensis Jones Cont. 7 666 1895 No. 234 à; Var. Lagunensis Jones Cont. 8 11 as species and 10 61 1902 
Fremotii T. & G. Pac. R. R. Rep. 4 80 1857 is lentiginosus var. frigidus (L.) Gray Proc. Phil. Acad. Ser. 2 7 60 1863 is alpinus 
Tragacantha frigida (L.) Kuntze Rev. Gen. 2 943 1891 

Funereus Jones Cont. 12 11 du No. 178 : r 
legioides Nutt. Gen. 2 100 1818 is racemosus 

paR en Sheldon Minn. Bot. Stud. 9 21 1894 is nigrescens 
viotus Elmer Bot. Gaz. 39 54 1905 is Antiselli var. 

Cornos Greene Leaflets 2 43 1910 is gracilentus var. 
Geyeri Gray Proc. Am. Acad.6 214 1864 No. 38 

Phaca annua Geyer in Hook. Lond. Jour. Bot. 6 213 1847 
Tragacantha Geyeri (Gray) Kuntze Rev. Gen. 2 943 1891 ( 

Var. triquetrus (Gray) Jones Cont. 8 7 1898 is triquetrus 
d . Acad. 2 161 t. 50 1562. No. 98 



giganteus (Pall.) Sheldon Minn, Bot. Stud. 9 154 1894 is oroboides 
giganteus Watson Proc. Am. Acad. 17 3701882 No. 192 

A. Texanus Sheldon Minn. Bot. Stud. 9 141 1894 

Var. Yaquianus (Watson) Jones 
A. Yaquianus Watson Proc, Am. Acad. 23 270 1888 

Gilensis Greene Torr. Bull. 8 97 1881 No. 20 
gilviflorus Sheldon Minn. Bot. Stud. 9 21 1894 is triphyllus 
glaber Michaux Fl. 2 66 1803 No. 216 

Tragacantha Michauxii Kuntze Rev. Gen. 2 943 1891 
apilosus Sheldon Minn. Bot. Stud. 9 22 1894 

glabriusculus (Hook.) Gray Proc. Am. Acad. 6 204 1864 is aborig. v 
Tragacantha glabriuscula (Hook.) Kuntze Rev. Gen. 2 943 1891 
Phaca glabriuscula Hooker Fl. Bor. Am. 1 144 1830 

Atelophragma glabriusculum Rydberg Torr. Bull. 32 660 1905 

glareosus Douglas in Hooker Fl. Bor. Am. 1 152 1834 is 

inflexus var. 
Goldmani Jones No. 263 
goniatus Nutt. in T. & Fl. N. A. 1 330 1838 is agrestis 
Gormani Wight No. 84 
gracilentus Gray Pl. Fead. 36 1849 as Phaca No. 155 

Gray Proc. Am. Acad. 6 223 1864 

Neomexicanus Wooton & Standley Cont. Nat. Herb. 16 37 1913 

l ragacantha gracilenta (Gray) Kuntze Rev. Gen. 2 943 1891 

Var. exsertus Jones 
Var. fallax (Watson) Jones Cont. 8 14 1898 

A. fallax Watson Proc. Am. Acad. 20 362 1885 

famelicus Sheldon Minn. Bot. Stud. 9 23 1894 
Gertrudis Greene Leaflets 2 43 1910 

Var. Greenei (Gray) Jones Cont. 8 14 1898 

A. Greenei Gray Proc. Am. Acad. 16 105 1880 

Var. Hallii (Gray) Jones Cont. 8 13 1898 
A. Hallii Gray Proc. Am. Acad. 6 224 1864 

Homalobus Hallii (Gray) Rydberg Torr. Bull. 32 667 1905 

gracilis Nutt. Gen. 2 100 1818 is parviflorus 
Microphacos gracilis hyri sg fie pl T 32 663 1905 

rallator Watson Zoe 3 52 1892 is Haydenianus 

y Homalobus grallator (Watson) Rydberg Torr. Bull. 32 666 1905 

grandiflorus Watson Proc. Am. Acad. 17 370 1882 is coccineus 
Grayi Parry Am. Nat. 8 212 1874 No. 103 

Tragacantha Grayi (Parry) Kuntze Rev. Gen. 2 943 1891 

Ctenophyllum Grayi (Parry) Rydberg Torr. Bull. 40 50 1913 

Greenei Gray Proc. Am. Acad. 16 105 1880 is gracilentus var, 

Greggii Watson Proc. Am. Acad. 17 343 1882 No.246 | 

griseopubens Sheldon Minn. Bot. Stud. 9 24 1894 is campestris 

Guatamalensis Hemsley Bot. Cent. Am. 1 264 1880 No. 147 

Var. Oaxacanus (Rose as species) in Jones Cont. 8 9 1898 

Hallii Gray Proc. Am. Acad. 6 224 1864 is gracilentus var. 

Homalobus Hallii (Gray) Rydberg Torr. Bull. 32 667 1905 

Hartwegi Benth. Pl. Hartw. 10 1839 No. 256 

Tragacantha Hartwegi (Benth.) Kuntze Rev. Gen. 2 943 1891. 

Hasseanus Sheldon Minn. Bot. Stud. 9 124 1894 is Antiselli var. 

Haydenianus Gray in Brandegee's Rep. Col. 235 1876 No. 205 

ragacantha Haydeniana (Gray) Kuntze Rev. Gen 2 943 1891 

Diholeus Haydenianus (Gray] Rydberg Torr. Bull. 32 664 1905 

Var. major and Nevadensis Jones Zoe 2 241 1891 are not distinct 

A. scobinatulus Sheldon Minn. = Stud. 9 24 1894 
demissus Greene Erythea I 221 1893 
Jepsoni Sheldon Minn. ir Stud. 9 22 1894 

lator Watson Zoe 3 52 I 
Homalobus pue ( ne Torr. e 32 666 1905 

Helleri Fenzl. Bonplandia 1861 is nomen nudum. — , 
Hendersoni Watson Proc. Am. Acad. 22 471 1887 is accidens var. 

[erit nt P pr vu. i F- : dod s * os t - I II : x E 

Hookerianus Dietr. Syn. Pl. 4 1086 1850 iservoides —— — 



A 

Hookerianus (T. & G.) Gray Proc. Am. Acad. 6215 1864 No. 67 

Phaca Hookeriana T. X G. Fl N. A. 1 693 1840 

Tragacantha Hookeriana (T. & G.) Kuntze Rev. Gen. 2 943 1891 

A. Sonneanus Greene Pitt. 3 186 1897 
Var. Whitneyi (Gray) Jones Cont. 7 668 1895 

A. Whitneyi Gray i10c. Am. Acad. 6 526 1865 

Var. pinonis Elmer Bot. Gaz. 39 54 1905 
Hornii Gray Proc. Am. Acad. 7 398 1868 No. 46 

Tragacantha Hornii (Gray) Kuntze Rev. Gen. 2 943 1891 
Var. Bahaensis (Sheldon) Jones Cont. 10 62 1902 

A. Bahaensis Sheldon Minn. Bot. Stud. 9 169 1894 
Var. minutiflorus Jones Cont. 7 677 1895 

Hosackiz Greene Bull. Cal. Acad. 3 157 1885 is humistratus var. 

Howellii Gray Proc. Am. Acad. 15 46 1879 No. 228 

Var. misellus (Watson) Jones 
A. misellusWatson Proc. Am. Acad. 21: 449 1886 

Humboldtii Gray Proc. Am. Acad. 6 195 1864 No. 190 

Phaca mollis H.B.K. Nov. Gen. & Sp. 6 496 1824 
Tragacantha mollis (H.B.K.) Kuntze Rev. Gen. 2 943 1891 

humilis Geyer in Hook. Lond. Jour. Bot. 6 211 1847 is Geyeri 
humillimus Gray in Brandegee’ Rep. Col. 235 1876 No. 19 
^ Tragacantha humillima (Watson) Kuntze Rev. Gen. 2 943 1891 

Phaca humillima (Watson) —r Torr. Bull. 33 665 1905 
humistratus Gray Pl. Wr. 243 1853 No. 17 

Tragacantha humistrata (Gray) Kuntze Kev. Gen. 2 943 1891 
Tium humistratum (Gray) Rydberg Torr. Bull. 32 1905 
A. albulus Wooton & Standley Cont. Nat. Herb. 16 136 1913 

Var. Hosackiz (Greene) Jones Cont. 10 58 1902 
A. Hosackiz Greene Bull. Cal. Acad. 3 157 1885 

Var. Sonor& (Gray) Jones Cont. 10 58 1902 
A. Sonore Gray Pl. Wr. 2 44 1853 

Var. tenerrimus Jones Cont. 7 649 1895 
hyalinus Jones Cont. 7 648 1895 No. 25 
hylophilus (Rydberg) Nelson Bot. Ry. Mts. 291 1909 is campestris var. 
Hypoglottis L. Mantissa 275 1767 is not American 

Phaca PA (L.) MacMillan Metasperm. 325 1892 
Tragacantha Hypoglottis (L.) Kuntze Rev. Gen. 2 943 1891 

Var. bracteatus Osterhout Torr. Bull. 26 256 1899is agrestis var. 
Var. i nda tai T&G. FLN.A. 1328 183818." 4 

A. virgultulus Sheldon Minn. Bot. Stud. 9 165 1894 
Var. robustior Hook. Lond. Jour. Bot. 6 210 1847. is nitidus 
Var. strigosus Kell. Proc. Cal. Acad. 2 115 1863 is tener 

hypoleucus Schauer Linnza 20 747 1847 No. 260 
ragacantha hypoleuca (Schauer) Kuntze Rev. Gen. 2 943 1891 

hypoxylus Watson Proc. Am. Acad. 18 192 1883 No.255 
Ibapensis Jones Cont. 3 290 1893 No. 139 s 

Atelophragma Ibapensis [Jones] Rydberg Torr. Bull. 40 51 1913 
ineptus Gray Proc. Am. Acad. 6 525 1865 is lentiginosus var, 
inflexus Douglas in Hooker Fl. Bor. Am. 1 1511834 No. 180 

Xylophacos inflexus [Douglas] Rydberg Torr. Bull. 191 
Var. peas [Douglas] Jones Cont. 10 62 1902 e n 

A. glareosus Douglas in Hooker Fl. Bor. Am, 1 152 1834 
allanaris Sheldon Minn. Bot. Stud. 9 141 1894 

i tg vcd iy aic Gaz. 53 223 1912 
ragacan areosa Kuntze Rev. Gen. 2 I 

— Kell. Bul ek MUS 6 dia No. 47 mM 
iflorus var. insularis [Ke ones Cont. 6 637 ı 

Var. Pondii esi ap ogg] J : 37 ^95 
A. Pondii Greene Pitt 1 288 1889 

Var. Quentinus Jones Cont. 8 6 1898 
intermedius Jones Cont. 7 656 1895 is Phoenicis. _ 
intonsus Sheldon Minn. Bot. Stud. 9 23 1894 is villosus 

| . inversus Jones Cont. 5 276 189 No. 8 
. Inyoensis Sheldon in Coville’s Death the hs . 86 1893 No. 230 
iodan Ele kette Woher Ends . 163 ee 
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jejunus Watson Bot. King 73 1871 No. 65 
Tragacantha jejuna (Watson) Kuntze Rev. Gen. 2 943 1891 
Phaca jejuna (Watson) Rydberg Torr. Bull. 40 48 1913 

Jepsoni Sueidon Minn, Bot. Stud. 9 22 1894 is Haydenianus 
jesupi (Eggleston & Sheldon) Britton Man. 1048 1901 is Labradoricus 
julianus Jones Cont. 7 667 1895 No. 39 
junceus (Nutt.) Gray Proc. Am. Acad. 6 230 1864 No. 11 

Homalobus junceus Nutt. in T. & G. Fl. N. A. ı 351 1838 
A. diversifolius var. junceus (Nutt.) Jones Cont. 8 13 1898 

Var. roborum Jones Cont. 10 61 1902 
Var. diversifolius (Gray) Jones 

A. diversifolius Gray Proc. Am. Acad. 6 230 1864 

junciformis Nelson Torr Bull. 26 9 1899 
Homalobus orthocarpus Nutt. in T. & G. Fl. N. A. 1 351 1838 

junciformis (Nelson) Rydberg Tor. Bull. 32 667 1905 
Var. attenuatus Jones 

Kaibensis Jones Cont. 10 64 1902 No. 211 
Kelseyi Rydberg Fl. Mont. 241 1900 is arrectus var. | 

Kentrophyta Gray Proc. Phil. Acad. Ser. 2 7 60 1863 is montanus 

Lagunensis Jones Cont. 8 11 Eos is Hm var. 

Labradoricus DC. Prod 2 287 1825 No. 
secundus Michaux Fl. 2 66 1803 
Blakei Eggleston Bot. Gaz. 20 271 1895 
Robbinsii var Jesupi Egg.-Sheldon Minn. Bot. Stud. 9 155 1894 

ver. borealis Eggleston Bot. Gaz. 20 271 1895 

Jesupi (Eigen & Sheldon) Britton Man. 1 1901 

Var. Robbinsii (Oakes) Jones 
A. ff * in Gray’s Man. Ed. 2 98 1856 

Phaca * Oakes in Hovey’s Mag. 7 179 1841 
Var. occidentalis (Watson) Jones : x 

A. Robbinsii var. occidentalis Watson Bot. King 70 1871 

occidentalis (Watson) Jones Cont. 8 17 1898 | 
Macounii Rydberg Fl. Mont. 243 1900 is an intergrade 

Atelophragma Macounii Rydberg Torr. Bull. 32 660 1905 

Homalobus Clementis Rydberg Torr. Bull. à 563 1904 

lancearius Gray Proc. Am. Acad. 13 3701 78 No. 12 

Homalobus lancearius (Gray) Rydberg Torr. Bull. 40 52 1913 
lanocarpus Sheldon Minn. Bot. Stud. 9 144 1894 is Purshii 

latus Jones Zoe 3 287 and 4 272 1893 is lentiginosus var. 

Laynex Greene Bull. Cal. Acad. 3 156 1885 No. 186 
A. malacus var. Laynez (Greene) Jones Cont. 4 29 1893 

lectulus Watson Proc. Am. Acad. 22 471 1887 is Purshii var. 

Leibergi Jones Cont. 7 663 1895 is arrectus var. 
Lemmoni Gray Proc. Am. Acad. 8626 1873 No. 252 

Tragacantha Lemmoni (Gray) Kuutze Rev. Gen. 2 943 1891 

lentiformis Gray Bot. Cal. ı 156 1876 No. 243 ` 

Tragacantha lentiformis (Gray) Kuntze Rev. Gen. 2 943 1991 

lentiginosus Douglas in Hooker Fl. Bor. Am. 1151 1834 
No. 80 

Tragacantha lentiginosa (Douglas) Kuntze Rev. Gen. 2 943 1891 

Cyan lentiginosum (Douglas) Rydberg Torr. Bull. 40 50 1913 

Phaca lentiginosa (Douglas) Wash. 368 1906 : 

A. lentiginosus var. floribundus Gray Proc, Am. Acad. 6 525 

186 
salinus Howell Erythea I 111 1893 

Var. albifolius Jones 
Var. Borreganus Jones Cont. 8 3 1898 

.. Var. carinatus Jones : $ 

Var. chartaceus Jones Cont. 7 673 1895 is var. diph: 
Var. Coulteri [oo er 8 ar 

A. Coulteri Benth. artw. I 

Arthu-Schottii Gray Proc. Am. Acad. 6 209 1864 

i Sa Coulteri th.] Ryd Torr. Bull. 40 50 1913 | 

Var. cuspi us [St em 
Var. diaphanus [Douglas] 



Var. diphysus (Gray) Jones Cont. 7 673 1895 
A: re on ‚Pl. Fend. 34 1849 

Var. chartaceus Jones Cont. 7 673 1895 ; Var. floribundus Gray Proc, Am. Acad. 6 525 1865 is lentiginosus Var. Fremonti e - & G.) Watson Bot. King 66 1871 A. Fremonti T. & G. Pac. R. R. Rep. 4 80 1857 - - wee Coulteri var. Fremonti (T. & G.) Jones Cont. 7 669 1895 Var. Idriensis Jones Cont. 10 63 1902 : Var. ineptus (Gray) Jones i 
A. ineptus Gray Proc, Am. Acad. 525 1865 
Phaca inepta (Gray) wie ai | Fl. Mont. 246 1900 eta Cystium ineptum (Gray) Ry berg Torr. Bull. 32 659 1905 = Var. latus Jones Zoe 3 387 1893 as diphysus var., and 4 272 1893 as species, and Cont. 7 675 1895 

Var. MacDougali (Sheldon) Jones Cont. 7 673 1895 A. MacDougali Sheldon Minn, Bot. Stud. 9 169 1894 
Var. Mokiacensis (Gray) Jones | 

A. Mokiacensis Gray Proc. Am. Acad. ı 3 367 1878 ` ursinus Gray l, c. ; : Wilsoni Greene Pitt. 3 196 1897 
Var. nigricalycis Jones Cont. 7 674 1895 . Var. palans Jones Cont. 4 37 1893 as species and 8 4 189; A. araneosus Sheldon Minn, Bot. Stud. 9 170 1894 palans var. araneosus (Sheldon) Jones Cont. 7 675 1895 Cystium araneosum (Sheldon) Rydberg Torr. Bull. 40 50 1913 Var. Sierrz Jones : : Var. scorpionis Jones 
Var. Yuccanus we Cont. 8 3 1898 

leptaleus Gray Proc, Am. Acad. 6 2201864 No. 30 Phaca leptalea (Gray) Rydberg Torr. Bull. 40 48 191 pauciflora Nutt. in T. & G. Fl. N. A. r 348 183 A. pauciflorus (Nutt.) Gray Proc. Phil. Acad. Ser. 2 7 50 1863 leptophyllus Nutt. Jour. Phil. Acad. 7 18 1834 is stenophyllus leptocarpus T. & G. Fl. N. A. 1 3341838 No. 2 Hamosa leptocarpa (T & G.) Rydberg in Small’s Fl. S. E. U. S. 617, 1332 1903 ; ; E. ^ macilenta Rydberg l. c. : : leucocystis Greene Erythea 3 76 1895 is Purshii leucophyllus Hook. Jour. Bot. 6 211 1847 is arrectus leucophyllus T. & G. Fl. N. A. 1 336 1838 No. 71 _ Phaca leucophylla (T, & G.) H: & A. Bot. Beech. 333 1841 Tragacantha sg e lr (T. & G.) Kuntze Rev. Gen. 2 94318931  . A. asymmetricus Sheldon Minn. Bot. Stud. 9 23 1894 por leucopsis var. asymmetricus (Sheldon) Jones Cont. 10 62 1 : Var. leucophyllus (T. & ms Cont. 8 2 1898 leucopsis (T. & G.] Torr. Mex. Bound. 56 t 16 1859 o. 73 Phaca leucopsis T. & G. Fl. N. A. i 6941840 ` canescens Nutt. in T. & G. Fl. N. A. ı 3511838 ` Tragacantha leucopsis [T. & G.] Kuntze Rev.Gen. 2 946 1891 Var. brachypus Greene Pitt. ı 33 1887 is var. fastidius Var curtipes [Gray] Jones Cont. 10 62 1 iscurtipes: "0:02 y Var. curtus Sheldon Minn, Bot. Stud. 9 1 34 1804 is fastidius Var. fastidius E Jones Cont 10 62 r902 `. : Phaca fastidia Ke logg Hesperian 4 145.1860 ; A. fastidiosus Greene Bull. Cal Acad. 1 186 188% — i RS Var. leucophyllus [T. & G.] Jones Cont. 8 22 1808 is leucophyllus ' 
___limatus Sheldon Minn. Bot. Stud. 9 126 1894 No 115 

2 18 No. 235 ! ~ Tragacantha Lindheimeri [Gray Kuntze Rev. Gen. 2 946 1891 . Hamosa Lindheimeri [Gray] Rydberg in Small's Fl. S. E. U. S. 617, 

eldon Minn. Bot. Stud. 9 118 1894 is simplicifolius — — 



onchocarpus Torr. Pac. R. R. Rep. 4 80 1857 No. 214 
Phaca macrocarpa Gray Pl. Fend. 36 1849 
Homalobus macrocarpus (Gray) Rydberg Torr. Bull. 32 667 1905 
Tragacantha macrocarpa (Gray) Kuntze Rev. Gen. 2 946 1891 
A. macer Nelson Bot. Gaz. 56 65 1913 

lotidorus Hooker Fl. Bor. Am. 1 152 1834 No. 95 
Phaca lotiflora (Hooker) T. & G. Fl. N. A. 1 349 1838 
Tragacantha lotiflora( Hooker) Kuntze Rev. Gen. 2 943 1891 - 

Var. brachypus Gray Proc. Am. Acad. 6 209 1864 is lotiflorus 

A. elatiocarpus Sheldon Minn, Bot. Stud. 9.20 1894 
ammolotus Greene Erythea 3 76 1895 

Phaca elatiocarpa (Sheldon) Rydberg Torr. Bull. 32 665 1905 
Var. Nebraskensis Bates Am. Nat. 29 670 1895 is var. Reverchoni 

A. Nebraskensis Bates Torreya 5 216 1905 
Var. Reverchoni (Gray) Jones Cont. 10 62 1902 

A. Reverchoni Gray Proc. Am. Acad. 19 75 1883 
Nebraskensis Bates Torreya 5 216 1905 
Batesii Nelson Bot. Gaz. 54 150 1912 

Phaca cretacea Buckley Proc. Phil. Acad. Ser. 2 24° 1861 
Reverchoni (Gray) Rydberg in Small’s Fl. S. E. U. 5.619 1903 

lutosus Jones Cont. 13 7 1910 No. 74 
Luisianus Jones No. 247 
Lyallii Gray Proc. Am. Acad. 6 195 1864 No. 135 

Tragacantha Lyallii (Gray) Kuntze Rev. Gen. 2 943 1891 
MacDougali Sheldon Minn. Bot. Stud. 9 169 1894 is lentiginosus v 

macer Nelson Bot. Gaz. 56 65 1913 is lonchocarpns 
Macounii Rydberg Fl. Mont. 243 1900 is Labradoricus var. 
macrodon (H. & A.) Gray Proc. Am. Acad. 6 216 1864 No. 61 

Phaca macrodon H. & A. Bot. Beech. 333 1841 
Tragacautha macrodon (H. & A.) Kuntze Rev. Gen. 2 943 1891 

A. holosericeus Jones Cont. 7 638 1895 
Madrensis Jones No 244 
Magdalena Greene Pitt. 1 162 1888 No. 59 

Phaca candidissima Benth. Bot. Sulph. 13 1845 

A. candidissimus (Benth.) Watson Bib. Index ıgı 1878 

Crotalariz var. Magdalen (Greene) Jones Cont. 10 59 1902 

malacus Gray Proc, Am. Acad. 7 336 1868 No. 185 

Tragacantha malaca (Gray) Kuntze Rev. Gen. 2 946 1891 

A. obfalcatus Nelson Bot. Gaz. 54 411 1912. 

Var. Laynex (Greene) Jones Cont. 4 29 1393 is Lasnex 

malacus x Laynez Jones : 

Malheurensis Heller Muhl. Cat. Ed. 2 7 1900 is arrectus _ E 

Matthewsii Watson Proc. Am. Acad. 18 192 1883 is Bigelovil var. 

megacarpus (Nutt.) Gray Proc. Am. Acad. 6 215 1864 No. 75 
Phaca megacarpa Nutt. in T. « G. Fl. N. A. 1 343 18 

Tragacantha megacarpa (Nutt.) Kuutze Rev. 2 943 1891 
Var. caulescens Jones Cont. 7 643 1895 is oophorus 

Var. Paıryi Gray Bot. Cal. 1 148 1876 
Var. prodigus Sheldon Minn. Bot. Stud. 9 136 1894 

melanocarpus Nutt. Fraser's Cat. name only, Hooker Fl. Bor. Am. 

1 150 1834 is Missouriensis : 3 
Menziesii Gray Proc. Am. Acad. 6217 1864 is vestitus var. 

metanus Jones Cont. 7 666, 733 1895 No. 41 
Mexicanus A. DC. Pl. Rar. Gen. 4 16t 31826 No 197 

A. trichocalyx Nutt. in er H = i 332 P cag er 
Tragacantha Mexicana BE EOMER EVV 
nen Mexicanum (A. DC.) Rydberg in Small’s Fl. S. E. U. 

S. 616, 1332 1903 i E 

micranthus Nutt. oan Phil. Acad. 3 122 1823 is Nuttallianus 
microcystis Gray Proc, Am. Acad. 6 220 1864 is miser 
microlobus Gray Proc. Am. Acad. 6 203 1864 is parviflorus var. 

Miguelensis Greene Pitt. 1 33 1887 No. 58 

militaris Jones FR A | 

minor Diode Jones Cont. 10 64 1902 is elegans ' pr E 

misellus Watson Proc. Am. Acad. 21 449 1886 is Howellii var. - 

miser Dou in Hooker Fl. Bor. Am. 11531834 No, 

acantha misera [Douglas] Kuntze Rev Ten. 2 949 1891 

sera [Douglas] Piper Fl. Wash. 373 1906 © — 



A. microcystis Gray Proc. Am. Acad. 6 220 1864 
Phaca microcystis (Gray) Rydberg Fl. Mont. 245 1900 
A. debilis Walp. Rep. ı 710 1842 

miserandrus Greene Erythea 3 76 1895 is Hornii var. Bajaensis. Th 
use of such an insulting name as this, evidently intended to reflect 
on Sheldon, suspasses the bounds of professional courtesy and 
common decency. | 

Missouriensis Nutt. Gen. 2 99 1818 No. 17 
Tragacantha Missouriensis (Nutt.) Kuntze Rev. 2 943 1891 
Xylophacos Missouriensis (Nutt.) Rydberg in Small's Fl. S. E. U. 

S. 620, 1332 1903 
Var. cuspidocarpus (Sheldon Minn. Bot. Stud. 9 149 1894 as 

species) Jones 
Xylophacos cuspidocarpus (Sheldon) Rydberg Torr. Bull. 40 48 1913 
A. puniceus Osterhout Muhl. 1 140 1906 

` Shortianus var. minor Gray Proc. Am. Acad. 6 211 1864 
thermalis Greene Erythea 3 76 1895 ; 

Moencoppensis Jones Zoe 2 12 1891 No. 203 
Mogollonicus Greene | orr. Bull..8 97 1881 is Bigelovii 
Mohavensis Watson Proc. Am. Acad. 20 361 1885 No. 93 
Mokiacensis Gray Proc. Am. Acad. 13 367 1878 is lentiginosus var. 
mollissimus Torr. Ann. N. Y. Lyc. 2 178 1828 No. 191 

Phaca villosa James Cat. 186 1825 
A. simulans Cockerell Torreya 2 154 1902 

montanus (Nutt.) Jones No. 16 Page 80 
Kentrophyta montana Nutt. in T. & G. FL N. A. 1 353 1838 

viridis l. c. 
Wolffi Rydberg Torr. Bull. 32 665 1905 

A. Kentrophyta Gray Proc. Phil. Acad. Ser. 2 7 60 186 
viridis (Nutt) Sheldon Minn. Bot. Stud. 9 ni 1894 

Homalobus montanus (Nutt.) Britton Fl. 2 306 1897 
Wolffi Rydberg Torr. Bull. 31 562 1904 

Tragacantha montana (Nutt.) Kuntze Rev. Gen. 2 941 1891 
Phaca viridis (Nutt.) Britton Mem. Torr. Club 5 201 1894 

Var. Coloradoen:is Jones 
A. Kentrophyta var. Coloradoensis Jones Cont. 10 63 1902 

Var. impensus (Sheldon) Jones ; 
A. viridis var. impensus Sheldon Minn. Bot. Stud. 9 118 1894 

Kentrophyta var. elatus Watson Bot. King 77 1871 
Kentrophyta impensa (Sheldon) Rydberg Torr. Bnll. 32.665 1905 

Var. rotundus Jones T pur 
A. tegetarius var. rotundus Jones Cont. 7 650 189 

Kentrophyta var. rotuadus Jones Cont. 9 42 1 3 
Var. tegetarius (Watson) Jones 

A. tegetarius Watson Bot. King 76 1871 
Var. implexus Canby in Porter & Coulter Fl. Col. App. 1874 

aculeatus Nelson Torr. Bull. 26-10 1 
Homalobus aculeatus (Nelson) Rydberg Fl. Mont. 246 1900 

tegetarius (Watson) Rydberg Torr. Bull. 31 563 1904 
Kentrophyta tegetaria (Watson) Rydberg Torr. Bull. 40 52 1913 

aculeata (Nelson) Rydberg Torr. Bull. 32 665 1905 
Tragacantha tegetaria (Watson) Kuntze Rev. Gen. 2 941 1891 

Var. — Jones iex ; 
A. Kentrophyta var. ungulatus Jones Cont. 7 650 1 

Mortoni Nutt. Jour. Phil. Acad. 7 a 1834 is dit 
Tragacant eg, utt.] oo Rev. Gen. 2 946 1891 

I o. 
. Onix Mulfordz [Jones] da Torr. Bull. 40 51 1913 ; 
multicaulis Nutt. in T. € G. Fl. N. A. 1 335 1838 is pubentissimus 



neglectus (T. & G.) Sheldon Minn. Bot. Stud. 9 59 1894 No. 129 
Phaca neglecta T. & G. Fl. N. A. 1 344 1838 
Tragacantha neglecta (T. & G.) Kuntze Rev. Gen. 2 941 1891 
A. Cooperi Gray „Man. Ed. 2 98 1856 

N ee Wooton & Standley Cont."Nat. Herb. 16 136 1913 
O. 159 ; 

Nevinii Watson Proc. Am. Acad. 21 412 1886 No. 231 
Newberryi Gray Proc. Am. Acad. 12 55 1876 . No. 175. 

Var. castoreus Jones Cont. 7 658 1895 : 
Var. eriocarpus (Watson) Jones Cont. 7 676 1895 is var. Watsonianus 
Var. Watsonianus (Kuntze) Jones Cont. 10 68 1902 . : 

Tragacantha Watsoniana Kuntze Rev. Gen. 2 942 1891 
A. eriocarpus Watson Bot. King 71 1871 i 

Newberryi var. eriocarpus (Watson) Jones Cont. 7 658 1895 
suturalis Sheldon Minn. Bot. Stud. 9 23 1894 
Candelarius Sheldon Minn. Bot. Stud. 9 143 1894 and var, 

exiguus l. c. ; 
Xylophacos Watsonianus (Kuntze) Rydberg Torr. Bull. 40 47 1913 

Newberryi x Eurekensis Jones 
nigrescens Nutt. Pl. Gamb. 152 1848 No. 267 + 

Gambellianus Sheldon Minn. Bot. Stud, 9 211 
Hesperastragalus Gambellianus (Sheldon) Heller Muhl. 2 87 190 

nigrescens (Nutt.) Heller Muhl. 2 218 1906 - ; 
nigrescens Gray Am. Jour. Sci. Ser. 2 33 410 1862 is tenellus * 
nitidus Douglas in Hooker Fl. Bor. Am. 1 149 1834 No. 130 

not A. Laxmanni nor adsurgens. Ex 
Var. robustior (Hooker) Jones 

A. adsurgens Hooker Fl. Bor. Am.. 1 149 1834 

sulphurescens Rydberg Torr. Bnll. 28 36 1901. 
striatus Nutt. in T. & G. Fl. N. A. 1 330 1838 
Chandonetii Lunell Am. Mid. Nat. 2 127 1911 

nothoxys Gray Proc. Am. Acad. 6 232 1864 No. 242 

‘Tragacantha nothoxys (Gray) Kuntze Rev. Gen. 2 943 1891 

Oxytropis nothoxys (Gray) Jones Cont. 7 677 1895 . 
Spiesia “ LI 03 = “ LI LI ` ; 

Aragallus " * — Heller Cat. Ed. 2 41897 ; 

nudisiliquus Nelson Bot. Gaz. 54 410 1912 is glareosus, old pods. - ie 
nudusWatson Bot. King 74 1871 is Serenoi N ; a 

nutans Jones No. 53 Page 108 i 7 
Nuttallianus DC. Prod. 2 289 1825 No.240-- 

A. micranthus Nutt. Proc. Phil. Acad. 3 122 1823 

Hamosa micrantha (Nutt.) Rydberg in Small's Fl. S. E. U.S. . 

613. 1332 1903 4 
austrina Rydberg l. c. 
Nuttalliana (DC.) l c. 617 

subuniflorus Greene Leaflets 2 42 I9I0: . t 
Var. canescens T. & G. Pac. R. R. Rep. 2 163 1855 is Nuttallianus 
Var. Cedrosensis (Vasey & Rose) Jones 34 

A. Cedrosensis Vasey & Rose Cont. Nat. Herb. 1 15 1893 

pertenuis Grecne Leaflets 2 42 1910 N 

Var. enneajugus Jones Cont. 8 22 1898 

Var. leptocarpoides Jones l. c. : j ; 
Var. pumilus Gray Pl. Wr. ı 52 1852 is var. trichocarpus 

Var. quadrilateralis Jones l. c. 
Var. trichocarpus T. & G. Fl N. A. 1 1838 

A. trichocarpus (T. & G.) Young Fl. Tex. 228 1873 — 
Oaxacanus Rose in Jones Cont. 8 9 1898 is Guatamalensis. . — 

obcordatus Ell. Sketchbook 2 227 1822 No. 82 ; ne 

Tragacantha obcordata (Ell.) Kuntze Rev. Gen. 2 941 189 ra 

Tium obcordatum (Ell.) in Small’s FI. S. E. U. S. 616, 1332 1903 
A. Elliottii Dietr. Syn. Pl. 4 1080 1850 -< . »,wtit.s 

obfalcatus Nelson Bot. Gaz. 54 411 1912 us. 5 E 

oblatus Sheldon Minn. «n z: 9 21 1894 is Serenoi . 



.'oocarpus Gray Proc, Am. Acad. 6213 1864 No. 60 
Tragacantha oocarpa (Gray) Kuntze Rev. Gen. 2 946 1891 
A. Crotalari and crotalarioides Torr. Mex. Bound. 56 and t. 17 1859 

oophorus Watson Bot. King 73 1871 . No. 76 > 
A. artipes Gray Proc. Am. Acad. 13 370 1878 

megacarpus var. caulescens Jones Cont. 7 643 1895 
Phaca artipes (Gray) Rydberg Torr. Bull. 32 664 1905 

Orcuttianus Watson Proc. Am. Acad. 20 361 1885 No. 222 
Var. Ser lag aye Jones Cont. 10 63 1902 

‘Oreganus Nutt. in T. & G. Fl. N. A. 1 335 1838 No. 127 
A. ventorum Gray Am. Nat. 8 212 1874 

oreophilus Rydberg Torr. Bull. 31 561 1904 is Canadensis var. 
Orizabe Seaton Proc. Am. Acad. 28 117 1893 No. 193 
oroboides var. Americanus Gray Proc. Am. Acad. 6 205 1864 

is elegans 
orthanthus Gray Proc. Am. Acad. 6 195 1864 No. 195 

Tragacantha orthantha (Gray) Kuntze Rev. Gen. 2 1891 
Dados: Jones No. 208 udine 
Owyheensis Nelson Bot. Gaz. 55 375 1913 is atratus var. 
oxyphysus Gray Proc. Am. Acad. 6 218 1864 No. 68 

Tragacantha oxyphysa (Gray) Kuntze Rev. Gen. 2 946 1891 
Phaca oxyphysa (Gray) Heller Muhl. 2 86 1906 

oxyrhynchus Hemsley Bot. Cent. Am. 1 265 1880 No. 261 
Tragacantha oxyrhyncha (Hems.) Kuntze Rev. Gen. 2 946 1891 

pachycarpus T. & G. Fl. N. A. 1 332 1838 is crassicarpus 
achypus Greene Bull. Cal. Acad. 5 157 1885 No. 112 
sies Lia Sheldon Minn. Bot. Stud. 9 174 1894 is accidens var. 

Painteri Rose No. 148 E 
alaas Jones Cont. 4 37 1893 is lentiginosus var. 

Palliser Gray Proc. Am. Acad. 6 227 1864 is campestris var, 
Tragacantha Palliseri (Gray) Kuntze Rev. 2 946 1891 

Palmeri Gray Proc. Am. Acad. 7 398 1868 No. 44 
Tragacantha Palmeri (Gray) Kuntze Rev. Gen. 2 946 1891 

Palousensis Piper Bot. Gaz. 22 489 1896 is arrectus 
Panamintensis Sheldon in Coville’s Death Val. Rep. 87 1893 No. 140 
Panguicensis Jones Cont. 10 62 1902 is argophyllus var. 
Parishii Gray Proc. Am. Acad. 19 75 1883 is Douglasii var. 
Parryi Gray Am. Jour. Sci. Ser. 2 33 410 1862 No. 182 
Tragacantha Parryi (Gray) Kuntze Rev. Gen. 2 947 1891 
Xylophacos Parryi (Gray) Rydberg Torr. Bull. 32 662 1905 

parviflorus (Pursh) MacMillan Metasperm. 325 iba No. 152 
Dalea parviflora Pursh Fl. 474 1814 
Yragacantha parviflora (Pursh) Kuntze Rev. Gen. 2 947 1891 
Microphacos parviflorus [Pursh] Kydberg Torr. Bull. 40 51 191 3 
Psoralea parviflora (Pursh) Poir. Encyc. Supp. 4 590 1823 
A, gracilis Nutt. Gen. 2 100 1818 

Phaca gracilis (Nutt.) MacMillan Metasperm. 325 1892 
Var. microlobus (Gray) Jones . € à; 

A. microlobus Gray Proc. Am. Acad. 6 203 1864. 
Tragacantha microloba (Gray) Kuntze Rev. Gen. 2 947 1891 
Microphacos microlobus (Gray) Rydberg Torr. Bull. 32 663 1905 

parvus Hemsley Bot. Cent. Am. 2 266 1880 No. 250 ` 
Tragacantha parva [Hemsley] Kuntze Rev. Gen. 2 947 1891 

Pasqualensis Jones Cont. 10 87 1902 No. 13A 78 
Pattersoni Gray in Brandegee's Rep. S. W. Col. 285 1876 No. 117 

A. diphysus var. albiflorus Gray Pl. Fend. 34 1 
recedens Greene ined ? i 

Tragacantha Pattersoni [Gray] Kuntze Rev. Gen. 2 947 1891 
Phacopsis Pattersoni [Gray] Rydberg Torr. Bull. 32 661 1905 
Rydbergiella Pattersoni [Gray] Fedde & Sydow, Just. Bot. Jahr. 

33 part 1 5341 ER 
. Var. preelongus raise, Jones Cont. 10 65 1902 t 

A. prelongus Sheldon Minn. Bot. Stud. 9 23 1894 
Rothrockii Sheldon Minn. Bot. Stud. 9 174 1894 

= gen Proc. Am. Acad. 13 369 1878 A 
me Bltersoni var. procerus lon ] Jones Cont. 7 636 1895 

] Fedde & Sydow, Just. Jahr. on 



pauciflorus Hooker Fl. Bor. Am. 11491834 No. 31 Page 97 
Tragacantha pauciflora (Hooker) Kuntze Rev. Gen. 2 947 1891 
A. vexiliflexus Sheldon Minn, Bot. Stud. 9 19 1894 
Homalobus vexiliflexus (Sheldon) Rydberg Fl. Mont. 249 1900 

pauciflorus Gray Proc. Phil. Acad. Ser. 2 7 50 1863 is leptaleus 
pauperculus Greene Pitt. 3 224 1897 is Rattani 
Peabodianus Jones Cont. 3 295 1893 is pubentissimus 
pectinatus Douglas in Hooker Fl. Bor. Am, 1 142 1830 No. 104 

Phaca pectinata (Douglas) Hooker Fl. Bor, Am, l.c. 141 
Tragacantha pectinata (Douglas) Kuntze Rev. Gen. 2 947 1891 
Ctenophyllum pectiaatum (Douglas) Rydberg Torr. Bull. 32 663 ’0§ 

Var. platyphyllus Jones Cont. 10 87 1902 
pephragmenus Jones Cont. 5 267 1893 is argophyllus var. 
pertenuis Greene Leaflets 2 42 1910 is Nuttallianus var. 
Ph-enicis Jones Cont. 8 12 1898 No. 189 

A. intermedius Jones Cont. 7 656 1895 
pictus Boiss, & Gal. Diagn. Pl. Or. 36 55 1859 is nomen nudum 
pictus Gray Proc. Am. Acad. 6214 1864 No. 54, Page 109 

Dalea picta Gray Pl. Fend 37 1849 
Tragacantha picta (Gray) Kuntze Rev. Gen. 2 947 1891 
A. angustus Jones Cont. 7 635 1895 

Var. ceramicus (Sheldon) Jones Cont. 10 62 1902 
ceramicus Sheldon Minn. Bot. Stud. 9 19 1894 
ictus var. angustus Jones Cont. 4 37 1893 

Hit A vut toa Sheldon Minn. Bot. Stud. 9 19 1894 
Var. foliolosus (Gray) Sheldon Minn. Bot. Stud. 9 138'94 

pictus var. foliolosus Gray Proc. Am. Acad. 6 215 1864 
Var. filifolius Gray Proc. Am. Acad. 6 215 1864 

A. filifolius Gray Pac. R. R. Rep. 12 42 t. 1A 1860 
ceramicus var. imperfectus Sheldon Minn. Bot. Stud. 9 19 
angustus var. imperfectus(Sheldon) Jones Cont 10 62 1902 

Var. longifolius (Pursh) Jones Cont. 7 635 1895 
Psoralea longifolia Pursh Fl. 741 1814 
Orobus longifolius (Pursh) Nutt. Gen. 2 95 1818 
Physondra longifolia (Pursh) Raf. Atl. Journ. 145 1832 

Var. magnus Jones 
pinonis Jones Cont. 8 14 1898 No. 158 _ 
piscinus Jones Cont. 7 645 1895 is Douglasii var. : 
Piattensis Nutt. in T. & G. Fl. N. A. 1 332 1838 No. 198 

Phaca Plattensis (Nutt.) MacMillan Metasperm. 325 1892 
/ Geoprumnon Plattense (Nutt.) Rydberg in Small's Fl. S. E. U.S. 

615, 1332 1 
Var. cacas UR Proc. Am. Acad. 6 193 1864 

platytropis Gray Proc. Am. Acad. 6 526 1865 

Tragacantha platytropis (Gray) Kuntze Rev. Gen. 2 947 1891 
Phaca platytropis (Gray) 35 berg Fl. Mont. 246 1900 
Cystium platytropis (Gray) Rydberg Torr. Bull. 40 50 1913 

playanus Jones Cont. 8 6 1898 is triflorus var. 
polaris [Seeman] Benth. in Hook. f. Pl. Arct. 323 1861 No. 26, P. 88 

Oxytropis polaris Seeman Voy. Herald Narr. 2 24 1852 
Tragacantha polaris [Seeman] Kuntze Rev. Gen. 2 947 1891 

Pomonensis Jones Cont. 10 59 1902 No. 56, Page 110 
Pondii Greene Pitt. 1 288 1 is insularis var. 
porrectus Watson Bot. King 75 1871 No.6, Page 62 

Tragacantha porrecta (Watson) Kuntze Rev. Gen. 2 947 18917 . 
preelongus Sheldon Minn. Bot. Stud. 9 23 1894 is Pattersoni var. 
Preussii Gray Proc. Am. Acad. 62221864 No. 113 

Tragacantha Preussii e Aii soe Rev. Gen. 2 947 1891 
Phaca Preussii [Gray] Ry: Torr. Bull. 40 47 1913 

Var. arctus Sheldon Bot. Stud. 9 130 1894 is 
Var Eastwoodz Jones 

A. Eastwoodz Jones Cont. 6 368 1894 
Phaca Eastwoodz [Jones] Rydberg Torr. 32 664 1905 
A. Preussii var. sulcatus Jonss 4 37 1893 ne ; 

Var. latus Jones Gont. 4 36 1893 is nearly typical 
Var. laxiflorus Gray Proc. Am. Acad. 133691878 —— 1 
Var. laxispicatus Sheldon Minn. Bot. Stud. 9 130 1894 is var. — 



Preussii var. sulcatus Jones Cont. 4 37 (1893). 
Eastwoode Jones Cont. 6 368 (1894). - born ct 

Pringlei Watson Proc. Am. Acad. 21 449 (1886). No. 249 p. 276. 
procerus Gray Proc. Am. Acad. 13 369 (1878) is A. Pattersoni var. 

prelongus (Sheldon) Jones. 
procumbens Watson Proc. Am. Acad. 20 361 (1885) is A. accum- 

bens Sheldon. B 
.proriferus Jones Cont. 5 275 (1893) No. 40, p. 101. 
prunifer Rydberg Fl. Mont. 239 (1900) is A. crassicarpus Nutt. 
praniformis Jones Cont. 7 660 (1895) is A. accidens var. Hender- 

soni (Watson) Jones. wore: E 
‚pterocarpus Watson Bot. King 71 (1871) ‚No. 102, p. 147. 
pubentissimus T. € G. Fl. 1 693 (1840) No. 35, p. 99. 

multicaulis Nutt. in T. & G. Fl. 1 335 (1838). 
Peabodianus Jones Cont. 3 295 (1893). 
Tragacantha—Kuntze Rev. Gen. 2 (1891). 

Pueblae Jones Cont. 14 35 (1912) No. 248, p. 275. 
Pulsifere Gray Proc. Am. Acad. 10 69 (1874) No. 33, p. 98. 

Suksdorfii Howell Erythea 1 111 (1893). 
Tragacantha—Kuntze Rev. Gen. 2 947 (1891). 

puniceus Osterhout Muhl. 1 140 (1906) is A. Missouriensis. - 
Xylophacos—Rydberg Torr. Bull. 32 662 (1905). 

Purpusi Jóñes Cont. 14 34 (1912) No. 265, p. 281. 
Purshii Doug}. in Hook. Fl. Bor. Am. 1 152 (1834) No. 181, p. 222. 

Phaca mollissima Nutt. in T. € G. Fl. 1 350 (1838). 
-Xragacantha—Kuntze Rev. Gen. 2 917 (1891). 
Xylophacus Rydberg Torr. Bull. 32.662 (1905). ‘Also Heller Muhl. 

2 247 (1906). . - 
Var. coccineus Parry West Am. Sci. 7 10 (1890). Nomen nudum, 

; ‚is A. coccineus (Parry) Brandegee. 
Var. interior Jones p. 222. - ee DET 
Var. longilobus Jones Cont. 5:269: (1893) p. 223. 
Var. Vis REN Jones Cont. 5:270 (1893) and Cont. 10 61 (1902) 

Var. lectulus (Watson) Jones Cont. 10 61 (1902) p. 223. 
A. lectulus Watson Proc. Am. Acad. 22 471 (1887). 

Var. tinctus Jones Cont. 5 269 (1893) p. 223. 
Purshii x glareosus Jones.p. 221. p a 
Purshii x Newberryi Jones p. 216. ; 
Purshii x Watsonianus Jones p. 216. = : 
pychnostachyus Gray Proc. Am. Acad. 6 257 ( 1864) No. 45, p. 103. 

Tragacantha—Kuntze Rev. Gen. 2 (1891). 2 
pygmaeus (Nutt.) Jones No. 170, p. 210. ` : 

Phaca pygmaea-Nutt. in T. & G. Fl. 1 349 (1838). 
Tragacantha—Kuntze Rev. -Gen. 2 941 (1891). 
XylopHacos' Rydberg Torr. Bull. 32 662 (1905). — 

. A. Chamaeleuce Gray Bot. Ives 10 (1860). . ; 
< Vor o qur Jones Cont. 7 672 (1895) as Chamaeleuce var. 

quinqueflorus Watson Proc. Am. Acad. 21 450 (1886) No. 23, p. 84. 
racemosus Pursh Fl. 740 (1814) No. 208, p. 247. 

Tragacantha—Kuntze Rev. Gen. 2 (1891). .: 
Tium—Rydberg Torr. Bull. 32 659 (1905). 
Var. brevisetus Jones Cont. 7 662 (1895) p. 247. .. 
‚Var. longisetus Jones Cont. 7 663 (1895) B MIL es xt rasus Sheldon Minn. Bot. Stud. 9 158 (1894) is A. scopulorum P. & C. 

Rattani Gray Proc. Am. Acad. 19 75 (1883) No. 238, p. 269. 
 pauperculus Greene Pitt. 3 224 (1897). - [i recedens Greene Unpub.(?) is A. Pattersoni Gray. | 

 recticarpus Wood Bot. Gaz. 3 50 (1878) is A. ‘Lindheimeri Gray. _ recurvus Greene Bull. Cal. Acad. 3 155 (1885) No. 141, p. 186. — exus T. & G. Fl. N. A. 1334 (1838) No. 266, p. 284. ^"^ ragacantha—Kuntze Rev. Gen. 2 (1891). ^ 
ones Cont. 7 658 (189 

loridae Jones p. 
No. 169, p

: 209: ate 



reptans Willd. Hort. Berol. 2 88 (1816) No. 204, p. 191. 
Tragacantha—Kuntze Rev. Gen. 2 (1891). 

reventoides Jones Cont. 7 661 (1895) is A. terminalis var. 
Cnemidophacos—Rydberg Torr. Bull. 40 52 (1913). 

reventus Gray Proc. Am. Acad. 15 46 (1879) No. 115, p. 160. 
Cnemidophacos—Rydberg Torr. Bull. 40 52 (1913). 
var. Canbyi Jones Cont. 8 11 (1898). 

Var. conjunctus (Watson) Jones Cont. 10 61 (1902) p. 160. 
A. conjuntus Watson Proc. Am. Acad. 18 371 (1882). 
conjunctus var. Hoodianus (Howell) Jones Cont. 8 9 (1898). 

|A. Hoodianus Howell Erythea 1 111 (1893). 
A. conjunctus var. oxytropidoides Jones ‘Cont. 7 665 (1895). 

P'chardsoni Sheldon Minn. Bot. Stud. 9 126 (1894) is A. aboriginum. 

A. vaginatus Rich. in Hook. Fl. Bor. Am. 1 149 (1834). 

Robb‘nsii (Ozkes) Gray Man. Ed. 2 98 (1856) is A. Labradoricus var. 

Var. Jesupi Eggleston & Sheldon in Minn. Bot. Stud. 9 155 
(1894) is A. Labradoricus DC. 

Var. borealis Eggleston Bot. Gaz. 20 271 (1895) is A. Labra- 

doricus DC. 
Var. occidentalis Watson Bot. King 70 (1871) is A. Labradoricus 

var. 
Rosei Jones No. 150, p. 190. 
Lothrockii Sheldon Minn. Bot. Stud. 9 174 (1894) is A. Pattersoni 

var. 
Rusbyi Greene Bull. Cal. Acad. 1 8 (1884) is A. strigulosus var. 

brevidentatus Hemsley. 
Var. longissimus Jones Cont. 7 662 (1895) is A. strigulosus H.B.K. 

sabulonum Gray Proc. Am. Acad. 13 368 (1878) No. 36, p. 99. 

Phaca sabulonum (Gray) Rydberg Torr. Bull. 40 47 (1913). 

sabulosus Jones Cont. 2 239 (1891) No. 114, p. 156. 

salinus Howell Erythea 1 111 (1893) is A. lentiginosus Dougl. 
falmonis Jones Cont. 8 9 (1898) No. 136, p. 180. 
Saltonis Jones No. 258, p. 279. 
scalaris Watson Proc. Am. Acad. 23 270 (1888) No. 50, p. 106. 

Var. quercetinus Jones p. 107. 
scaphoides Jones Cont. 10 69 (1902) is A. arrectus var. : 
scaposus Gray Proc. Am. Acad. 13 366 (1878) is A. calycosus var. 

* chaffneri Jones No. 257, p. 276. 
selerocarpus Gray Proc. Ám. Acad. 6 225 (1864) No. 104, p. 149. 

Tragacantha—Kuntze Rev. Gen. 2 (1891). 
Phaca podocarpa Hook. Fl. Bor. Am. 1 142 (1840). 

propin ca Sheldon Minn. Bot. Stud. 9 24 (1894) is A. Haydenianus 

ray. : 
scopulorum Porter Fl. Col. 24 (1874) No. 209, p. 247. 

subeompressus Gray in Brandegee Rep. 234 (1876). 
rasus Sheldon Minn. Bot. Stud. 9 158 (1894). 
Tium—Rydberg Torr. Bull. 32 659 (1905). 
Tragacantha— Kuntze Rev. Gen. 2 (1891). 

Seatoni Jones Cont. 7. 676 (1895) No. 262, p. 280. 
Var. Crucis Jones p. 281. 

secundus Mx. Fl. 2 66 (1803) is A. Labradoricus DC. 
selenius Greene Erythea 3 76 (1895) is A. amphioxys Gray. 
Serenoi ue Sheldon Minn. Bot. Stud. 9 130 (1894) No. 106, 

; p. 150. y diete i : 
Tragacantha— Kuntze Rev. Gen. 2 941 (1891). 
nudus Watson Bot. King 74 (1871). : 
oblatus Sheldon Minn. Bot. Stud. 9 19 (1894). pim 

sericoleucus Gray Am. Jour. Sci. Series 2 33 410 (1862) No. 21, p. 83. 
Phaca sericea Nutt. in T. & G. Fl. 1 343 (1838). _ piu 
Orophaca sericea (Nutt.) Britton € Brown Fl. 2 307 (1897). . 
Tragaeantha— Kuntze Rev. Gen. 2 942 (1891). . s 

.. Phaca trifoliata Nutt. MS. | porc a cu. 
Var. aretioides Jones Cont. 8 13 (1898) p. 84. | . | | .. 

. Orophaca—Rydberg Torr. Bull. 32 668 (1905). — — 



Var. tridactylicus (Gray) Jones Cont. 10 69 (1902) p. 84. ` | 
A. tridactylicus Gray Proc. Am. Acad. 6 527 (1865). 
Orophaca—Rydberg Torr. Bull. 32 668 (1905). 
Tragacantha—Kuntze Rev. Gen. 2 (1891). 
Phaca digitata Torr. Frem. Rep. 89 (1845). ; 

serotinus Gray Pac. R. R. Rep. 12 18 51 t. 5 (1860) is A. campes- 
tris var. 

Tragacantha—Kuntze Rev. Gen. 2 (1891). 
sesquiflorus Watson Proc. Am. Acad. 10 346 (1875) No 18, p. 82. 

Phaca—Rydberg Torr. Bull. 40 48 (1913). 
serpens Jones Cont. 7 641, 644 (1895) No. 52, p. 108. 

Phaca—Rydberg Torr. Bull. 40 47 (1913). 
Chearis Rydberg Torr. Bull. 31 562 (1904) is A. elegans (Hook.) 

Sheldon. 
Atelophragma—Rydberg Torr. Bull. 32 660 (1905). 

Shockleyi Jones Cont. 7 659 (1895) is A. Serenoi (Kuntze) Sheldon. 
Shortianus Nutt. in T. & G. Fl. 1 331 (1838) No. 166, p. 205. 

Tragacantha—Kuntze Rev. Gen. 2 944 (1891). 
Xylophacos— -Rydberg in Small Fl. S. E. U. S. 1332 (1903). 
iodopetalus Greene in Herb. 
humilis Geyer Lond. Jour. Bot. 6 211 (1847 de 

Var. ee (Gray) Jones Cont. 8 5 (1898) and 10 65 (1902) 
p. A 

A. cyaneus Gray Pl. Fend. 34 (1849). : 
Shortianus var. minor Gray Proc. Am. Acad. 6 211 (1864) 

in part. f 
Var. minor Gray Proc. Am. Acad. 6 211 (1864) in part is A. Mis- 

souriensis Nutt. 
Sileranus Jones Zoe 2 242 (1891) No. 160 p. 196. 

Phaca—Rydberg Torr. Bull. 40 47 (1913). 
Var. cariacus Jones Cont. 7 642 (1895) p. 197. 
N (Nutt.) Gray Proc. Am. Acad. 6 231 (1864) No. 14, 

Be EB. 
Phaca—Nutt. in T. & G. Fl. 1 350 (1838). 
Tragacantha—Kuntze Rev. Gen. 2 (1891). 
Homalobus—Rydberg Torr. Bull. 40 52. (1913). 

uniflorus Rydberg Torr. Bull. 34 49 (1907). 
brachycarpus Nutt. in T. & G. Fl. 1 352 (1838). 
canescens Nutt. 1. e. 

Var. caespitosus (Nutt.) Jones Cont. 7 647 (1895) p. 79. Homalobus caespitosus Nutt. in T. & G. Fi. 1 352 (1838). Var. spatulatus (Sheldon) Jones Cont. 7 65 (1912). A. spatulatus Sheldon Minn. Bot. Stud. 9 22 (1894). i caespitosus (Nutt.) Gray Proc. Am. Acad. 6 230 (1864). Tragacantha caespitosa Kuntze Rev. Gen. 2 943 (1891). Homalobus canescens Nutt. in T. & G. Fl. 1 352 (1838). A. lingulatus Sheldon Minn. Bot. Stud. 9 113 (1894). Var. spatulatus (Sheldon) Jones Cont. 10 65. (1902). See above. 
Is var. caespitosus. 

A. spatulatus Sheldon Minn. Bot. Stud. 9 22 (1894). pil var. spatulatus (Sheldon) Jones Cont. 7 647 

eec lingulatus (Sheldon) Rydberg Torr. Bull. 40 52 

simulans Cockerell Torreya 2 154 (1902) is A. mollissimus Tor. sinuatus Piper Torr. Bull. 28 40 (1901) is A. Gibbsii Kell. Sonorae Gray Pl. Wr. 2 44 (1853) is A. humistratus var. Sonneanus Greene Pitt. 3 186 (1897) is A. Hookerianus T. & G. [act ver p Jonni i 212 H 1891) No 200, p. 240. ; gl Gray Proc. Am. Acad. 6 524 (1865). _ A. Chaetodon Torr. 1. c. : ; ; d Ex Phaca Spaldingii (Gray) Piper Fl. Wash. 370 (1906). = 



Tragacantha—Kuntze Rev. Gen. 2 (1891). 
sparsiflorus Gray Proc. Phil. Acad. Ser. 2 7 60 (1863), Pl. Hall & 

Harbour No. 128, name only. Proc. Am. Acad. 6 205 (1864). 
Tragacantha—Kuntze Rev. Gen. 2 (1891). 
Tium—Rydberg Torr. Bull. 32 660 (1905). 

variegatum Rydberg Torr. Bull. 34 48 (1907). 
Var. majusculus Gray Proc. Am. Acad. 6 206 (1864) p. 130. 

Var. major Gray Proc. Phil. Acad. Ser. 2 7 60 (1863), name 

only. 
spatulatus Sheldon Minn. Bot. Stud. 9 22 (1894) is A. simplicifolius 

var. 
speirocarpus Gray Proc. Am. Acad. 6 225 (1864) No. 95, p. 141. 

Phaca speirocarpa (Gray) Piper Fl. Wash. 370 (1906). 
A. Whitedi Piper Torr. Bull. 20 (1902). 

Var. falciformis Gray Bot. Cal. 1 152 (1876) is A. Gibbsii var. 
curvicarpus. 

Var. curvicarpus Sheldon Minn. Bot. Stud. 9 126 (1894) is A. 

Gibbsii. var. curvicarpus (Sheldon) Jones. 
spicatus Nutt. in T. € G. Fl. 1 336 (1838) is A. Canadensis var. 

Mortoni. 
stenophyllus T. € G. Fl. 1 329 (1838) No. 4 p. 71. 

Tragacantha—Kuntze Rev. Gen. 2 (1891). 

Phaca—Piper Fl. Wash. 371 (1906). 
Homalobus—Rydberg Fl. Mont. 249 (1900). 

filipes (Torr.) Heller Muhl. 9 67 (1913). 
A. leptophyllus Nutt. Jour. Phil. Acad. 7 18 (1834). 

filipes Torr. Bot. Wilkes 278 (1854). 
stipularis Jones Cont. 7 655 (1895) is A. desperatus Jones. 

straturensis Jones Cont. 8 19 (1898) No. 142 p. 186. 
Hamosa atratiformis Rydberg Torr. Bull. 34 48 (1907). 

streptopus Greene Bull. Cal. Acad. 3 155 (1885) is A. acutirostris 

Watson. 
striatiflorus Jones Cont. 7 643 (1895) is A. Sileranus Jones. 

striatus Nutt. in T. & G. Fl. 1 330 (1838) is A. nitidus var. robustior. 
strigosus (Kell.) Sheldon Minn. Bot. Stud. 9 24 (1894) is A. tener | 

Gray. 
strigosus Coulter & Fisher Bot. Gaz. 18 299 (1893) is A. campestris 

) var. i 
strigulosus H. B. K. Nov. Gen. & Sp. 6 494 (1824) No. 143, p. 186. 

Tragacantha—Kuntze Rev. Gen. 2 948 (1891). 

A. Rusbyi var. longissimus Jones Cont. 7 662 (1895). 

Var. gracilis Hemsley Bot. Cent. Am. 1 266 (1880) p. 187. 
Var. brevidentatus Hemsley Bot. Cent. Am. 1 266 (1880) p. 187. 

: A. Rusbyi Greene Bull. Cal. Acad. 1 8 (1884). 
altus Wooton & Standley Cont. Nat. Herb 16 36 (1913). 

subeinereus Gray Proc. Am. Acad. 13 366 (1878) No. 49, p. 106. 
Phaca subeinerea (Gray) Rydberg Torr. Bull. 40 47 (1913). 
A. Wootoni Sheldon Minn. Bot. Stud. 9 138 (1894). 

— Gray in Brandegee Rep. Col. 234 (1876) is A. scopu- 

orum. 
subuniflorus Greene Leaflets 2 42 (1910) is A. Nuttallianus DC. 
succulentus Rich. in Frankl. Jour. Supp. 18 (1823) is A. crassicarpus. 

vH. sueeulentum (Rich.) Rydberg Torr. Bull. 32 658 
~ (1905). 5 ; 

Reo 9 Dougl. in Hook. Fl. Bor. Am. 1 151 (1834) No. 187, p. 
i 8. ; ; ; 

A. doryenioides Dougl, in G. Don Gard Dict. 2 258 (1834). 
, Sulphurescens Rydberg Torr. Bull. 26 36 (1901) is A. nitidus var. 

Suksdorfii Howell Erythea 1 111 (1893) is A. Pulsifere Gray. 
 supervacancus Greene Erythea 1 221 (1893) is A. Bolanderi Gray. 

suturalis Sheldon Minn. Fk d. 9 23 (1894) is A Newberryi var. 



oe trichocalyx Nutt. in T. & G. FI. 1 322 (1838) is A. Mexicanus A. DC. 

sylvaticus Watson Proc. Am. Acad. 23 262 (1888) No 226, p. 261. 

A. umbratieus Sheldon Minn. Bot. Stud. 9 23 (1894). = 

syrticolus Sheldon Minn. Bot. Stud. 9 22 (1894) is A. Bigelovii var. 

Tarletonis Rydberg Bull. N. Y. Gard. 2 175 (1901) is A. agrestis 

Dougl. 
tegetarioides Jones Cont. 10 66 (1902) No. 22, p. 84. 

tegetarius Watson Bot. King 76 (1871) is A. montanus var. : 

var. implexus Canby in Porter & Coulter Fl. Col. App. (1874) is 
A. montanus var. h 

var. rotundus Jones Cont. 650 (1895) is A. montanus var. ro- 

tundus. SR 
Tejonensis Jones Cont. 7 644 (1895) is A. Douglasii var. Tejonensis 

Jones. 
tenellus Pursh Fl. 473 (1814) No. 2, p. 69. 

Tragacantha—Kuntze Rev. Gen. 2 (1891). 
Homalobus—Britton Br. & Br. Fl. 2 305 (1897). 

multiflorus (Pursh) T. & G. Fl. 1 351 (1838). 
dispar Nutt. in T. € G. Fl. 1 350 (1838). 

Ervum multiflorum Pursh Fl. 739 (1814). 
Orobus dispar Nutt. Gen. 2 95 (1818). 
Physondra dispar (Nutt.) Raf. Atl. Jour. 145 (1832). 
Phaca nigrescens Hook. Fl. Bor. Am. 1 143 (1830). 
A. multiflorus (Pursh) Gray Proc. Am. Acad. 6 226 (1864). 

nigrescens (Hook.) Gray Am. Jour. Sci. Ser. 2 33 410 (1862). 
tener Gray Proc. Am. Acad. 6 206 (1864) No. 237, p. 268. 

A. Hypoglottis var. strigosus Kell. Proc. Cal. Acad. 2,115 (1863). 

strigosus (Kell.) Sheldon Minn. Bot. Stud. 9 24 (1894). 
Titi Eastwood Torr. Bull. 32 195 (1905). 

Var. Bruce Jones p. 268. 
Var. rattanoides Jones p. 268. 

Tennesseensis Gray in Chapman Fl. 98 (1860) No. 199, p. 238. 
Plattensis var. Tennesscensis Gray Proc. Am. Acad. 6 193 (1864). 
Tragacantha—Kuntze Rev. Gen. 2 (1891). 
Geoprumnon Tennesseense (Gray) Rydberg in Small Fl. S. E. 

States 616 1332 (1903). 
tephrodes Gray Pl. Wr. 2 45 (1853) No. 165, p. 205. 
tepieus Sheldon Minn. Bot. Stud. 9 172 (1894) is A. ervoides H. & A. 
terminalis Watson Proc. Am. Acad. 17 370 (1882) No. 122, p. 167. 

Var. reventoides Jones p. 167. 
A. reventoides Jones Cont. 7 661 (1895). i 
Micro dud reventoides (Jones) Rydberg Torr. Bull. 40 52 

tetrapterus Gray Proc. Am. Acad. 13 369 (1878) No. 103, p. 148. 
Var. Capricornus Jones p. 149. 2 

Texanus Sheldon Minn. Bot. Stud. 9 65, 141, 175 (1894) is A. gi- 
ganteus. : 

thermalis Greene Erythea 3 76 (1895) is A. Missouriensis Nutt. . 
‘thompsonae Watson Proc. Am. Acad. 10 345 (1875) is A. Bigelovii 

var. 

Thurberi Gr. Pl. Thurber 312 (1855). No. 43, p. 102. 
_Tragacantha—Kuntze Rev. Gen. 2 948 (1891). 

Titi Eastwood Torr. Bull. 32 195 (1905) is A. tener Gray. 
Toanus Jones Cont. 3 296 (1893) No. 97 p. 145. roy co M 
Tolueanus Rob. & Seaton Proc. Am. Acad. 28 104 (1893) No. 143, — 

; p. 190. Be 
Traskiz Eastwood Proc. Cal. Acad. 3 102 fig. (1899) No. 232, p. 264. 
tricarinatus Gray Proc. Am. Acad. 12 56 (1876) No. 221, p. 558. j 

c apicc ea G.) Young in Fl. Tex. 228 (1873) is A. Nuttal- 

Tragacantha trichocarpa (T. & G.) Kuntze Rev. Gen. 2 (1891). 



trichopodus (Nutt.) Gray Proc. Am. Acad. 6 218 (1864) No. 69, p. 
116 

Phaca trichopoda Nutt. in T. € G. Fl. 1 343 (1838). 
tridactylicus Gray Proc. Am. Acad. 6 527 (1865) is A. sericoleucus 

var. 
. triflorus (DC.) Gray P. Wr. 2 45 (1853) No. 48, p. 104. 

Phaca triflora DC. Ast. 50 t. 1 (1802). 
DeCandolleana H. B. K. Nov. Gen. & Sp. 6 495 t. 586 (1824). 
cerussata (Sheldon) Rydberg Torr. Bull. 32 665 (1905). 
A. wir iim (H. B. K.) Sheldon Minn. Bot. Stud. 9 140 
: 1894). | 

cerussatus Sheldon Minn. Bot. Stud. 9 139 (1894). - 
Var. Candolleanus (H. B. K.) Jones Cont. 7 637 (1895) is typical. 
Var. insularis (Kell.) Jones Cont. 7 637 (1895) is A. insularis Kell. 
Var. playanus Jones p. 106. 

A. playanus Jones Cont. 8 6 (1898). 
triphyllus Pursh Fl. 740 (1814) No. 24, p. 86. 

Tragacantha—Kuntze Rev. Gen. 2 (1891). 
Phaca triphylla (Pursh) Eaton & Wr. N. A. Bot. Ed. 8 351 (1840). 

caespitosa Nutt. Gen. 2 98 (1818). 
argophylla Nutt. in T. & G. Fl. 1 342 (1838). 

Orophaca caespitosa (Nutt.) Br. & Br. Fl. 2 306 (1897). 
A. gilviflorus Sheldon Minn. Bot. Stud. 9 21 (1894). 

triquetrus Gray Proc. Am. Acad. 13 367 (1878) No. 78, p. 122. 
A. Geyeri var. triquetrus (Gr.) Jones Cont. 8 7 (1898). 

tristis Nutt. in T. & G. Fl. 1 336 (1838) is A. Canadensis var. Mor- 
toni. : 

troglodytus Watson Proc. Am. Acad. 20 362 (1885) No. 204, p. 242. 
Tweedyi Canby Bot. Gaz. 15 150 (1890) No. 92, p. 140. 
Uintensis Jones Cont. 7 670 1898) is A. argophyllus Nutt. : 
umbraticus Sheldon Minn. Bot. Stud. 9 23 (1894) is A. sylvaticus 

- Watson. 
urceolatus Greene MS. is A. oocalycis Jones. E 
ursinus Gray Proc. Am. Acad. 13 367 (1898) is A. lentiginosus var. 

: Mokiacensis (Gray) Jones. ! 
Utahensis (Torr.) T..& G. Pac. R. R. Rep. 2 120 (1855) No. 179, p. 

228 
Tragacantha—Kuntze Rev. Gen. 2 (1891). 
Phaca mollissima var. Utahensis Torr. Stansb. Rep. 385 t. 2 

(1853). * 
Zylophaeos Utahensis (Torr.) Rydberg Torr. Bull. 40 49 (1913). 

vaccarum Gray Pl. Wr. 2 43 (1853) No. 259, p. 279. 
 Tragacantha—Kuntze Rev. Gen. 2 (1891). 
A. Dalee Greene Pitt. 1 153 (1887). : : 

vaginatus Rich. in Hook. Fl. Bor. Am. 1 149 (1834) is A. Richard- 
soni. 

Tragacantha—Kuntze Rev. Gen. 2 (1891). 
vallaris Jones Cont. 10 59 (1902) No. 119, p. 163. 
Vaseyi Watson Proc. Am. Acad. 17 370 (1882) No. 42, p. 102. 
vehtorum Gray Am. Nat. 8 212 (1874) is A. Oreganus Nutt. 

Tragacantha ventorum (Gray) Kuntze Rev. Gen. 2 (1891). 
vespertinus Sheldon Minn. Bot. Stud. 9.150 (1894) is A. amphioxys 

var.. 
vestitus (Benth.) Watson Bib. Index 202 (1878) No. 55, p. 110. 

Phaca vestita Benth. Bot. Sulph. 13 (1844). 
Tragacantha—Kuntze Rev. Gen. 2 (1891). 
A. anemophilus Greene Bull. Cal. Acad. 4 186 (1885). 

Var. Franciscanus (Sheldon) Jones p. 110. 
A. Franeiscanus Sheldon Minn. Bot. Stud. 9 133 (1894). 

- Var. longulus |. č.. £ i i 
Cro iae var. virgatus Gray Bot. Cal. 1 149 (1876). So, 



Phaca Franciscana (Sheldon) Heller Muhl. 2 217 (1906). 
Var. Menziesii (Gray) Jones p. 110. x 

A. Menziesii Gray Proc. Am. Acad. 6 217 (1864). 
densifolius (Sm.) Torr. Pac. R. R. Rep. 7 10 (1856). 

Phaca densifolia Smith in Rees Cycl. 27 No. 9 (1817). 
Nuttallii T. & G. Fl. 1 343 (1838). 
inflata Nutt. in T. & G. Fl. 1 343 (1838). 

Tragacantha Nuttallii (T. & G.) Kuntze Rev. Gen. 2 (1891). 
vexilliflexus Sheldon Minn. Bot. Stud. 9 21 (1894) is A. pauciflorus. 
villosus Mx. Fl. 2 67 (1803) No. 81, p. 129. 

Phaca villosa Nutt. Gen. 2 97 (1818). 
Tragacantha villosa (Mx.) Kuntze Rev. Gen. 2 949 (1891). 
A. intonsus Sheldon Minn. Bot. Stud. 9 23 (1894). 163 
Tium intonsum (Sheldon) Rydberg in Small Fl. 619 °1332 

(1903). . y 
Virgineus Sheldon in Coville Death Val. Rep. 88 (1893) is A. sabu- 

lonum Gr. 5 : 
virgultulus Sheldon Minn. Bot. Stud. 9 165 (1894) is A. agrestis 

var. 
viridis (Nutt.) Sheldon Minn. Bot. Stud. 9 118 (1894) is A. mon- 

tanus. à 
Var. impensus Sheldon Minn. Bot. Stud. 9 118 (1894) is A. mon- 

tanus var. 
Wardi Gray Proc. Am. Acad. 12 55 (1876) No. 51 p. 107. 

Phaea Wardi (Gray) Rydberg Torr. Bull. 40 47 (1913). 
" Watsoni Sheldon Minn. Bot. Stud. 9 23 (1894) is A. accidens var. 
Watsonianus (Kuntze) Sheldon Minn. Bot. Stud. 9 143 (1894) is 

A. Newberryi var. 
Webberi Gray Bot. Cal. 1 154 (1876) No. 161, p. 202. 

Tragacantha Webberi (Gray) Kuntze Rev. Gen. 2 (1891). 
Wetherilli Jones Cont. 4 34 (1893) No. 64, p. 114. 

Phaca Wetherilli (Jones) Rydberg Torr. Bull. 32 665 (1905). 
. Whitedi Piper Torr. Bull. 29 224 (1902).is A. speirocarpus Gray. 
Whitneyi Gray Proc. Am. Acad. 6 526 (1865) is A. Hookerianus 

var. | 
. Var. pinonis Elmer Bot. Gaz. 39 54 (1905) is A. Hookerianus 

var. 
Tragacantha Whitneyi (Gray) Kuntze Rev. Gen. 2 (1891). 
Phaca Whitneyi (Gray) Heller Muhl. 9 67 (1913). 

Wilsoni Greene Pitt: 3 196 (1897) is A. lentiginosus var. Mo- 
kiacensis. : 

Wingatensis Watson Proc. Am. Acad. 18 192 (1883) No 1, p. 69. 
Homalobus Wingatensis (Watson) Rydberg Torr. Bull. 31 563 

(1904), also Heller Muhl. 1 145 (1906). 
Var. Dodgeanus Jones p. 69. : 

A. Dodgeanus Jones Cont. 3 289 (1893). 
ial Dodgeanus (Jones) Rydberg Torr. Bull. 40 52 

13). : 
acerbus (Sheldon) Rydberg Torr. Bull. 32 666 (1905). 

' A. acerbus Sheldon Minn. Bot. Stud. 9 123 (1894). 
..Homalobus proximus Rydberg Torr. Bull. 32 667 (1905). 

Williamsii Rydberg Bull. N. Y. Gard. 2 175 (1901). 
Woodruffi No. 13, p. 77. ; i 128 re Sheldon Minn. Bot. Stud. 9 138 ( 1894) is A. subcinereus _ 

ray. ; 
Wrightii Gray Pl. Lindheimer 176 (1850) No. 239, p. 269. Tragacantha Wrightii (Gray) Kuntze Rev. Gen. 2 (1891). Yaquianus Watson Proc, Am. Acad. 23 270 (1888) is A. giganteus var. rct 
Yukonis Jones No. 28, p. 89. | uw : PU | : Zionis Jones Cont. 7 652 (1895) No. 168, p. 208. ur, en Xylophacos Zionis (Jones) Rydberg Torr. Bull. 40 48 (1913). 



Atelophragma Rydberg Torr. Bull. 32 660 (1905) p 
aboriginum (Rich.) Rydberg Torr. Bull. 32 660 (1905) is A. 

aboriginum. ; : 
Arthuri (Jones) Rydberg Torr. Büll. 40 51 (1913) is A. Arthuri 

Jones. : 
Brandegei (Porter) Rydberg Torr. Bull. 32 660 (1905) is A. 

Brandegei. 
elegans (Hook.) Rydberg Torr. Bull. 32 660 (1905) is A. elegans. 
Forwoodi (Watson) Rydberg Torr. Bull. 40 51 (1913) is A. aborig- 

inum var. 
glabriusculum (Hook.) Rydberg Torr. Bull. 32 660 (1905) is A. 

aboriginum var. 
Ibapense (Jones) Rydberg Torr. Bull. 40 51 (1913) is A. Ibapensis. 
lineare Rydberg Torr. Bull. 40 51 (1913) is A. aboriginum Rich. 
Macounii Rydberg Torr. Bull. 32 660 (1905) is A. Labradoricus 

var. 
Shearis Rydberg Torr. Bull. 32 660 (1905) is A. elegans. 

Atrati pp. 12, 179. 
Barriers p. 41. 
Bisuleati pp. 11, 243. 
Blue Mountains p. 46. 
British America p. 47. 
Bucerates p. 8. 
Californian Valley Region p. 40. 
Caprini p. 8. 
Carnosocarpus p. 14. 
Cascade-Olympies p. 47. 
Catalinas p. 49. 
Chetodontes pp. 9, 172. 
Christiani p. 8. 
Chronopoidii p. 8. 
Ciceroidez p. 8. 
Clavocarpus p. 13. 
Cnemidophacos Rydberg Torr. Bull. 32 663 (1905) p. 15. 
 argillosus (Jones) Rydberg Torr. Bull. 40 52 (1913) is A, ar- 

gillosus. 
confertiflorus (Gray). Rydberg Torr. Bull. 40 52 (1913) is A. con- 

fertiflorus Gray. 
flavus (Nutt.) Rydberg Torr. Bull. 32 664 (1905) is A. conferti- 

florus Gray. 
reventoides (Jones) Rydberg Torr. Bull. 40 52 (1913) is A. ter- 

minalis var. 
reventus (Gray) Rydberg Torr. Bull. 40 52 ee? is A. reventus. 

Collini pp. 11, 139. 
Colorado-Yellowstone region p. 46. 
Color of Flowers p. 57. 
Columbia Basin pp. 37, 39, 43. 
Corrections p. 288. 
Ctenophyllum Rydberg Torr. Bull. 32 663 (1905) p. 16. 

Grayi (Parry) Rydberg Torr. Bull. 40 50 (1913) is A. Grayi Parry. 
pectinatus (Hook.) Rydberg Torr. Bull. 32 663 (1905) is > pec- 

C 1 Ste. B ll. Soe. Nat. Mosc. 4 268 (1832) p um Stev. Bull. Soc. Nat. Mosc. 
bern ig ( een Rydberg Torr. Bull. 40 bo! (1913) ds A. 

lenti 
Boiseanum (Nel (Nelson) ‘Rydberg Torr. Bull. 40 50 (1913) is A. ar- 

rectus 

Coulteri “(Benth.) Rydberg Torr. Bull. 40 50 (1913) is A. len- 
-~ tiginosus var. 

diphysum (Gray) Rydberg Torr. Bull. 32 659 (1905) is di lentig- 

ineptum " (Gray) uei Torr. Bull. 32 659 um Republished : y 



lentiginosum (Dougl.) Ryd. Torr. Bull. 40 50 (1913) is A. len- 
tiginosus. 
40 50 (1913) is A. lentiginosus var. : 

platytropis (Gray) Rydberg Torr. Bull. 40 50 (1913) is A. platy- 
tropis Gr. 

Death Valley Region p. 53. 
- Debiles p. 87. 
DeCandolle’s Revision p. 8. 
Didymocarpi pp. 9, 283. 
Diholcos.Rydberg Torr. Bull. 32 664 (1905) p. 16. ; f 

bisulcatus (Hook.) Rydberg Torr. Bull. 32 664 (1905) is A. bisul- 
catus. 

decalvans (Gandoger) Rydberg Torr. Bull. 32 664 (1905) is A 
bisulcatus. ; E 

Haydenianus (Gray) Rydberg Torr. Bull. 32 664 (1905 
Haydenianus. ; 

scobinatulus (Sheldon) Rydberg Torr. Bull. 40 51 (1918) is A. 
Haydenianus. 

Diphysi p. 9. E 
Dispermus p. 14. ; | 
Dissitiflori p. 8.. 
Eastern and Atlantic Region pp. 37, 39. 
Eastern Great Basin Region pp. 38, 39, 44, 
East Humboldt Region p. 46. 
Ecology p. 28. 
Effects of Ecological Factors p. 55. 
Eremiticus p. 14.  * 
Eriocarpi p: 11. 
Euastragalus p. 13. 
Famelicus p. 13. 
Flexuosi pp. 11, 192. 
Galegiformes pp. 8, 10, 246, 
Generic Segragation p. 15. 
Genetic Relationship p. 27. 
Gilá Region p. 54. 
Geoprumnon Rydberg, Small's Flora S. E. U. S. 616 (1903) p. 16. 

crassicarpum (Nutt.) Rydberg in Small's Fl. S. E. U. S. 616 (1903). 
is A. crassicarpus. à 

Mexicanum (DC.) Rydberg in Small's Fl. S. E. U. S. 616 (1903) is 
A. Mexicanus. 

pachycarpum (T. € G.) Rydberg in Small's Fl. S. E. U.S. 616 
(1908) is A. crassicarpus. * 

Plattense (Nutt.) Rydberg in Small's Fl. S. E. U. S. 615 (1903) 
is A. Plattensis. 

suceulentum (Rich.) Rydberg Torr. Bull. 32 658 (1905) is A. 
_ erassicarpus. : 

Terinesseense (Gray) Rydberg in Small’s Fl. S. E. U. S. 616 (1903) 
is A. Tennesseensis. 

Green River. Basin pp. 39, 43. 
Group Details p. 18. z 
Hamosa Medic in Vorles Churpf. Phys. Ges. 2 376 (1787). 

atrata (Watson) Rydbeg Torr. Bull. 34 48 (1907) is A. atratus. 
CE ue Recher in Small’s Fl. S. E. U. S. 618, 1332 (1903) is 

A anus. 
Mes Rydberg Torr. Bull. 34 48 (1907) is A. straturensis 

ones... 

Sie > A 

calyeoga (Torr.) Rydberg Torr. Bull. 40 50 (1913) is A. calycosus. - . leptocarpa (T. € G.) Rydberg in Small's Fl. S. E. U. S. 617 (1903) Erik is A. leptocarpus. 
: , Madheimeri (Eng.) Rydberg in Small’s FL S.E. U. 8. 617 (1903) 

EN MAR 
dheimeri. 

Rydberg in Small's Fl. BE Bid 617 (1903) is A. : 



Nuttalliana (DC.) Rydberg in Small's Fl. S. E. U. S. 618 (1903) 

is A Nuttallianus. . 

scaposa (Gray) Rydberg Torr. Bull. 32 659 (1905) is A. calycosus 

var. 
Hamosi p. 253. A 
Hesperastragalus Heller Muhl. 2 86 (1906). 

compactus Heller Muhl. 2 218 (1906) is A. dispermus. 

didymocarpus (H. € A.) Heller Muhl. 2 87 (1905) is A. didymo- 

carpus. 
Gambellianus (Sheldon) Heller Muhl. 2 87 (1905) is A. nigrescens. 

Homalobi pp. 11, 18, 65. 
Homalobus Nutt. in T. € G. Fl. 1 353 (1838). 

aboriginorum (Rich.) Rydberg Fl. Mont. 246 (1900) is A. aborig- 

mum. 

aboriginum (Rich.) Rydberg in Britton's Man. 554 (1901) is A. 

aboriginum. 
acerbus (Sheldon) Rydberg Torr. Bull. 32 666 (1905) is A. Dod- 

geanus.. 
aculeatus (Nelson) Rydberg Fl. Mont. 249 (1900) is A. mentanus 

var. : | 

Bourgovii (Gray) Rydberg Fl. Mont. 247 (1900) is A. Bourgovii. 

.Californieus (Gray) Heller Muhl. 2 86 (1905) is A. Californicus. 

brachycarpus Nutt. in T. & G. Fl. 1 352 (1838) is A. simplicifo- 

lius var. 
cespitosus Nutt. in T. € G. Fl. 1 352 (1838) is A. simplicifolius 

var. 
campestris Nutt. in T. & G. Fl. 1 351 (1838) is A. campestris. - 

camporum Rydberg Torr. Bull. 32 666 (1905) is A. campestris. 

canescens Nutt. in T. & G. Fl. 1 352 (1838) is A. simplicifolius var. 

Clementis Rydberg Torr. Bull. 31 563 (1904) is A. Labradoricus 

var. 
collinus (Dougl.) Rydberg Torr. Bull. 40 53 (1913) is A. collinus. 

curvicarpus (Sheldon) Heller Muhl. 2 86 (1905) is A. Missouri- 

ensis. 
dcbilis (Nutt.) Rydberg Torr. Bull. 40 53 (1913) is A. debilis. 

decumbens (Nutt. in T. & G. Fl. 1 352 (1838) is A. campestris var. 

decumbens (Nutt.) in T. & G. Fl. 1 352 (1838) is A. campestris 

decurrens Rydberg Torr. Bull. 31 563 (1904) is A. campestris var. 

dispar Nutt. in T. & G. Fl. 1 350 (1838) is A. tenellus. : 

divergens (Blankenship) Rydberg Torr. Bull. 34 417 (1907) is 

A. campestris var. : 

Dodgeanus (Jones) Rydberg Torr. Bull. 40 52 (1913) is A. Winga- 

tensis var. : T 

Episcopus (Watson) Rydberg Torr. Bull. 40 53 (1913) is A. Epis- 

copus. ; 

exilifolius (Nelson) Rydberg Torr. Bull. 40 52 (1913) is A. sim- 

plicifolius var. Y 

Fendleri (Gray) Rydberg Torr. Bull. 32 667 (1905) is A. flexuosus 

var. i j : 

filipes (Torr.) Heller Muhl. 2 86 (1906) is A. stenophyllus. i 

Pa (Watson) Rydberg Torr. Bull. 32 666 (1905) is A. Hay- 

enianus. 
flexuosus (Hook.) Rydberg Torr. Bull. 32 666 (1905) is A. flexu- 

osus. . ¿ y ; = 

Hallii (Gray) Rydberg Torr. Bull. 32 667 (1905) is A. gracilentus 

hylophilus Rydberg F. Mont. 247 (1900) is A. campestris var. 

 junceus Nutt. in T. & G. Fl. 1 351 (1838) is A. junceus. 

junciformis (Nelson) Rydberg Torr. Bull. 32 666 (1905) is junceus 

VET c v i au n jur qp um 

lancearius (Grey) Rydberg Torr. Bull. 40 52 (1913) is A. lance- 
_ lingulatus (Sheldon) Rydberg Torr. Bull. 40 52 (1918) is A. sim —— 



macrocarpus (Gray) Rydberg Torr. Bull. 32 667 (1905) is A. 

lonchocarpus. ` : f 

miser (Dougl.) Rydberg Torr. Bull. 40 52 (1913) is A. miser. 

montanus (Nutt.) Britton & Br. Fl. 2 306 (1897) is A. montanus. 
multiflorus (Pursh) Nutt. in T. € G. Fl. 1 351 (1838) is A. tenellus. 

nigrescens Nutt. in T. & G. Fl. 1 351 (1838) is A. tenellus. : 

oblongifolius Rydberg Torr. Bull. 34 50 (1907) is A. campestris. 

orthocarpus Nutt. in T. € G. Fl. 1 351 (1838) is A. junceus var. | 

 Palliseri (Gray) Rydberg Fl. Mont. 248 (1900) is A. campestris 
var. 

proximus Rydberg Torr. Bull. 32 667 (1905) is A. Wingatensis var. 
Salidae Rydberg Torr. Bull. 32 667 (1905) is A. campestris. _ 

serotinus (Gray) Rydberg Fl. Mont. 248 (1900) is A. campestris 

var. 
simplicifolius (Nutt.) Rydberg Torr. Bull. 40 52 (1913) is A. sim- 

plicifolius. 
stenophyllus (T. & G.) Rydberg Fl. Mont. 249 (1900) is A. steno- 

phyllus. 
strigosus (C. & F.) Rydberg Torr. Bull. 40 53 (1913) is A. cam- 

; pestris var. 
tenellus (Pursh) Britton & Br. Fl. 2 305 (1897) is A. tenellus. 
tenuifolius Nutt. in T. & G. Fl. 1 352 (1838) is A. campestris var. 
vexiliflexus (Sheldon) Rydberg Fl. Mont. 249 (1900) is A. pauci- 

orus. 
Wingatensis (Watson) Rydberg Torr. Bull. 31 563 (1904) is A. 

Wingatensis. 
Wolfii Rydberg Torr. Bull. 31 562 (1904) is A. montanus. ' 

Hypoglottidei p. 8. 
Hypoglottidens p. 14. 
Hypoglottides p. 169. 
Incani p. 8. 
Inflati pp. 11, 91. 
Jonesiella Rydberg Torr. Bull. 32 661 (1905). : 
a (Jones) Torr. Bull. 32 661 (1905) is A. asclepia- 

oides. : 
Kentrophyta Nutt. in T. & G. Fl. 1 353 (1838) p. 16. 

aculeata (Nelson) Rydberg Torr. Bull. 32 665 (1905) is A. mon- 
tanus var. T 

impensa (Sheldon) Rydberg Torr. Bull. 32 665 (1905) is A. mon- 
tanus var. 

montana Nutt. in T. & G. Fl. 1 353 (1838) is A. montanus. 
tegetaria (Watson) Rydberg Torr. Bull. 40 52 (1913) is A. mon- 

tanus var. 
viridis Nutt. in T. & G. Fl. 1 353 (1838) is A. montanus. 
Wolfii Rydberg Torr. Bull. 32 665 (1905) is A. montanus var. 

Key to Groups p. 61. 
Lanocarpus p. 13. 
Leptocarpi p. 12. 
Life Zones p. 30. 
Local Floras p. 41. 
Lonchocarpi pp. 11, 250. 

' Lotiflori pp. 10, 175. 
Lower Temperate Life-Zone, pp. 31, 38, 50, 51, 52. 
Malaci p. 225. . 
Mexican Plateau pp. 38, 39, 40, 44. 
Mieranthi, pp. 9, 272. i: 
Microcystei p. 11. p 
Microphacos Rydberg Torr. Bull. 32 663 (1905) p. 16. u O 
isti = oit) Rydberg Torr. Bull. 32 663 (1905) is A. paryi- 

d orus. èe... Ko M uer ; Lis MG D M uc c 
a (Gray) Rydberg Torr. Bull. 32 663 (1905) is A. par- 
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parviflorus (Pursh) Rydberg Torr. Bull. 40 51 (1913) is A. par- 

viflorus. : 

Mierolobi p. 14. 
Middle Temperate Life Zone pp. 31, 34, 48. 
Mogollon Region pp. 38, 46. 
Mojave-Colorado Region p. 44. 

Mojave Region p. 40. 
Mollissimi pp. 9, 230. 
Montana-Idaho-W yoming Region p. 37. 

Morphology p. 4. 
Navajo Basin p. 41. 
New England Region p. 47. 

New Mexican Region p. 47. 
Nomenclature p. 59. 
Northern Plains Region p. 43. 
Ocreati pp. 10, 239. 
Ochroleuci p. 8. 
Onix Medic. in Vorles Churpf. Phys. Ges. 2 378 (1787). | 

Mulfordze (Jones) Rydberg Torr. Bull. 40 51 (1913) is A. Mul- 

fordz. 2 
Onobrychoidei, pp. 8, 9. 
Onobrychoides p. 10. 
Oocarpi p. 11. 
Oregon-Washington-Coast Region p. 44. 
Oroboidei p. 10. 
Orophaca Britton in Br. & Br. Fl. 2 306 (1897). 

aretioides (Jones) Rydberg Torr. Bull. 32 668 (1905) is A. se- 

ricoleueus var. 
caespitosa (Nutt.) Britton in Br. & Br. Fl. 2 306 (1897) is A. 

triphyllus. 
sericea (Nutt.) Britton in Br. & Br. Fl. 2 307 (1897) is A. se- 

ricoleueus. ` $ 
tridactylica (Gray) Rydberg Torr. Bull. 32 668 (1905) is A. se- 

ricoleucus var. i 
Pacific Coast Region p. 41. 

-Pacific Slope Region p. 41. 
Pachyphyllus p. 14. 
Pectinati p. 11. 
Phaca L. p. 11. 

aboriginum (Rich.) Hook. Fl. Bor. Am. 1 143 (1830) is A. aborig- 

inum. 
adsurgens (Pall.) Piper Fl. Wash. 372 (1906) is A. adsurgens. 

- agrestis (Dougl.) Piper Fl. Wash. 372 (1906) is A. i 

alpina (L.) Piper Fl. Wash. 371 (1906) is A. Andinus Nutt. 

alpina L. 755 (1753) is A. alpinus Sheldon. i 

ampullaria (Watson) Rydberg Torr. Bul. 40.47 (1913) is A. 

»ampullarius. ; ; 

Andina Nutt. in T. € G. Fl. 1 345 (1838) is A. Andinus. 

annua Geyer Lond. Jour. Bot. 6 213 (1847) is A. Geyeri. 

argophylla Nutt. in T. € G. Fl. 1 342 (1838) is.A. triphyllus. 
arrecta (Gray) Piper Fl. Wash. 370 (1906) is A. arrec mE. 3 

Artemisiarum (Jones) Rydberg Torr. Bull. 40 48 (1913) is A. 

Beckwithii. . 
artipes (Gray) Rydberg Torr. Bull. 32 664 (1905) is A. oophorus. - 
astragalina DC. Ast. 52 (1802) is A. Andinus. — wy 

Beckwithii (T. & G.) Piper Fl. Wash. 371 (1906) is A. Beckwithii. 

bisulcata Hook. Fl. Bor. Am. 1 145 (1834) is A. bisulcatus. ea i (Sheldon) R; berg Torr, Bull. 32 665 (1905) is A. debilis. 

are OE : | Britton Mem. Torr. Club 5 200 (1894) is A. 

à Nutt. Gen. 2 98 (1818) is A. triphyllus. 



' eandidissima Benth. Bot. Sulph. 13 (1845) is A. Magdalenz. 

CanDolleana H. B. K. Nov. Gen. & Sp. 6 495 (1824) is A. triflorus. 

canescens Nutt. in T. & G. Fl. 1 343 (1838) is A. leucopsis. 

caryocarpa (Ker) MacMillan Metasperm. 326 (1892) is A. cras- 
sicarpus. s 

cerussata (Sheldon) Rydberg Torr. Bull. 32 665 (1905) is A. 

triflorus. : : 

collina (Dougl.) Hook. Fl. Bor. Am. 1 141 (1830) is A. collinus. 

conjuncta (Wat.) Piper Fl. Wash. 373 (1906) is A. reventus var. 

convallaria (Greene) Piper Fl. Wash. 373 (1906) is A. campestris. 
cretacea Buckley Proc. Phil. Acad. Ser. 2 5 452 (1862) is A. Mis- 

souriensis. * : 

Crotalarie Benth. Pl. Hartw. 307 (1848) is A. Crotalarie. | ^ ` 

Cusickii (Gray) Rydberg Torr. Bull. 40 47 (1913) is A. Cusickii. 
debilis Nutt. in T. & G. Fl. 1 345 (1838) is A. debilis. : 

decumbens (Nutt.) Piper Fl. Wash. 373 (1906) is A. campestris. 

densifolia Smith in Rees Cycl. 27 No. 9 (1817) is A. vestitus var. 
digitata Torr. Frem. Rep. 89 (1845) is A. sericoleueus var. 
Douglasii T. & G. Fl. 1 346 (1838) is A. Douglasii. : 
Eastwoode (Jones) Rydberg Torr. Bull. 32 664 (1905) is A. 

.  Preussii var. : 
elatiocarpa (Sheldon) Rydberg Tor. Bull. 32 665 (1905) is A. 

lotiflorus. 
elegans Hook. Fl. Bor. Am. 1 144 (1830) is A. elegans. 
elongata Hook. Fl. Bor. Am. 1 140 (1830) is A. flexuosus. 
fastidia Kellogg Hesperian 4 145 (1860) is A. leucopsis var. 
Fendleri Gray Pl. Fend. 36 (1849) is A. flexuosus var. 
flexuosa Hook. Fl. Bor. Am. 1 141 (1830) is A. flexuosus. _ 
Franciscana (Sheldon). Heller Muhl. 2 217 (1906) is A. vestitus 

var. 
glabriuscula Hook. Fl. Bor. Am. 1 144 (1830) is A. aboriginum var. 
glareosa (Dougl.) Piper Fl. Wash. 369 (1906) is A. glareosus. 
gracilenta Gray Pl. Fend. 36 (1849) is A. gracilentus. x 
— (Nutt.) MacMillan Metasperm. 325 (1892) is A. parvi- 

orus. 
Hoodiana (Howell) Piper Fl. Wash. 373 (1906) is A. reventus var. 
Hookeriana T. & G. Fl. 1 693 (1840) is A. Hookerianus. 
humillima (Watson) Rydberg Torr. Bull. 32 665 (1905) is A. hu- 

millimus. 
Hypogiotus (L.) MacMillan Metasperm. 324 (1892) is A. Hypo- 

glottis. 
inepta (Gray) Rydberg Fl. Mont. 246 (1900) is A. lentiginosus. 
inflexa (Dougl.) Piper Fl. Wash. 369 (1906) is A. inflexus. | 
jejuna-(Watson) Rydberg Torr. Bull. 40 48 (1913) is A. jejunua. 
lentiginosa (Dougl.) Piper Fl. Wash. 368 (1906) is A. lentiginosus. 
leptalea (Gray) Rydberg Torr. Bull. 40 48 (1913) is A. leptaleus. 
leucoloba (Jones) Heller Muhl. 2 85 (1905) is A. Purshii var. 
—9 (T. & G.) H. & A. Bot. Beech. 333 (1841) is A. leuco- 

phyllus. ; 
leucopsis T. & G. Fl. 1 694 (1840) is A. leucopsis. ER 
tongifolia (Pursh) Nutt. in T. & G. Fl. 1 346 (1838) is A. pictus. 
lotiflora (Hook.) T. & G. Fl. 1 349 (1838) is A. lotiflorus. 
Lyallii (Gray) Piper Fl. Wash. 370 (1906) is A.»Lyallii. 
macrocarpa Gray Pl. Fend 36 (1849) is A. lonchocarpus. - 
macrodon H. & A. Bot. Beech. 333 (1841) is A. macrodon. 
mégacarpa Nutt. in T. € G. Fl. 1 343 (1838) is A. megacerpus. 
microcystis (Gray) Rydberg Fl. Mont. 245 (1900) is A. miser. 
misella (Watson) Piper Fl. Wash. 371 (1906) is A. Howellii var. 
misera (Dougl.) Piper Fl. Wash. 373 (1906) is A. miser. E 
mollis H. B. K. Nov. Gen. & Sp. 6 494 (1824) is A. Humboldtii. 
mollissima Nutt. in T. & G. Fl. 1 350 (1838) is A. Purshii. 
Mortoni (Nutt.) Piper Fl. Wash. 372 (1906) is A. Canadensis var. 
neglecta T. & G. Fl, 1 344 (1838) is A. neglectus. 



nigrescens Hook. Fl. Bor. Am. 1 143 (1830) is A. tencllus. 

Nuttallii T. & G. Fl. 1 343 (1838) is A. vestitur var. 

oxyphysa (Gray) Heller Muhl. 2 86 (1905) is A. oxyphysus. 

parviflora Nutt. in T. € G. Fl. 1 348 (1838) is A. clegans. 

parvifolia Nutt. in T. & G. Fl. 1 348 (1838) is A. parviflorus. 

pauciflora Nutt. in T. &G. Fl. 1 348 (1838) is A. leptaleus. 

pectinata Hook. Fl. Bor. Am. 1 141 (1830) is A. pectinatus. 

picta Gray Pl. Fend. 37 (1849) is A. pietus. 

Plattensis (Nutt.) MacMillan Metasperm. 325 (1892) is A. Plat- 

tensis. 
platytropis (Gray) Rydberg Fl. Mont. 246 (1900) is A. platy- 

tropis. À : 

podocarpa Hook. Fl. Bor. Am. 1 142 (1830) is A. sclerocarpus. 

Preussii (Gray) Rydberg Torr. Bull. 40 47 (1913) is A. Preussii. 

pubentissima (T. & G.) Rydberg Torr. Bull. 40 48 (1913) is A. 

pubentissimus. 
Purshii (Dougl.) Piper Fl. Wash. 369 (1906) is A. Purshii. 

pygmza Nutt. in T. & G. Fl. 1 349 (1838) is A. pygmeus. 

reventa (Gray) Piper Fl. Wash. 372 (1906) is A. reventus. 

Var. Canbyi (Jones) Piper Fl. Wash. 373 (1906) is A. reventus. 

Reverchoni (Gray) Rydberg in Small's Fl. S. E. U. S. 619 (1903) 

is A. lotiflorus. 
Robbinsii Oakes in Hovey's Mag. 7 181 (1841) is A. Labradoricus 

var. $ : 

— (Gray) Rydberg Torr. Bull. 40 47 (1913) is A. sabu- 

onum. ; 

sericea Nutt. in T. & G. Fl. 1 343 (1838) is A. sericoleueus, 

serotina (Gray) Piper Fl. Wash. 374 (1906) is A. campestris var. 

sesquiflora (Watson) Rydberg Torr. Bull. 40 48 (1913) is A. ses- 

quiflorus. 
Silerana (Jones) Rydberg Torr. Bull. 40 47 (1913) is A. Sileranus. 

simplicifolia Nutt. in T. € G. Fl. 1 350 (1838) is A. simplicifolius. 

sinuatus Piper Fl. Wash. 370 (1906) is A. Gibbsii. 

Spaldingii (Gray) Piper Fl. Wash. 370 (1906) is A. Spaldingii. 

speirocarpa (Gray) Piper Fl. Wash. 370 (1906) is A. speirocarpus. 

stenophylla (T. € G.) Piper Fl. Wash. 371 (1906) is A. steno- 

_ phyllus. 
subcinerea (Gray) Rydberg Torr. Bull. 40 47 (1913) is A. sub- 

cinereus. 

succumbens (Dougl.) Piper Fl. Wash. 370 (1906) is A. succum- 

bens. 
Suksdorfii (Howell) Piper Fl. Wash. 369 (1906) is A. Pulsifer. 

Tejonensis (Jones) Heller Muhl. 2 85 (1905) is A. Douglasii var. ` 

trochopoda Nutt. in T. & G. Fl. 1 343 (1838) is A. trichopodus. 

triflora DC. Ast. 50 (1802) is A. triflorus. 
triphylla (Pursh) Eat. & Wr. Bot. Ed. 8 351 (1840) is A. triphyllus. 

Tweedyi (Canby) Piper Fl. Wash. 371 (1906) is A. Tweedyi. 

vestita Benth. Bot. Sulph. 13 (1844) is A. vestitus. 
villosa (Mx.) Nutt. Gen. 2 97 (1818) is A. villosus Mx. 

villosa James Cat. 186 (1825) is A. mollissimus. 
viridis (Nutt.) Britton Mem. Torr. Club. 5 201 (1894) is A. mon- 

tanus. 
viridis (Nutt.) Piper Fl. Wash. 374 (1906) is A. montanus. 

Wardi (Gray) Rydberg Torr. Bull. 40 47 (1913) is A. Wardi. 

le a (Jones) Rydberg Torr. Bull. 32 665 (1905) is A. Weth- 

Whitneyi (Gray) Heller Muhl. 9 67 (1913) is A. Hookerianus var. 
Phacopsis Rydberg Torr. Bull. 32 661 (1905) p. 16. 
 Pattersoni (Gray) Rydberg Torr. Bull. 32 661 (1905) is A. Pat- 

dberg Torr. Bull 32 661 (1905) is A. — 



scaphoides (Jones) Rydberg Torr. Bull. 40 52 (1913) is A. ar- 
rectus var. 

Physondra dispar (Nutt.) Raf. Atl. Jour. 145 (1832) is A. tenellus. 
longifolia (Pursh) Raf. Atl. Jour. 145 (1832) is A. pictus. 

Plains Region p. 39. 
Podo-selerocarpi pp. 8, 11, 142. 
Present Revision p. 17. 
Preussii pp. 11, 152. 
Pubescence p. 5. 
Purpurascentes p. 8. 
Radiciflori p. 8. 
Reflexi p. 9. 
Reventi-Arrecti pp. 12, 158. 
Rocky Mountain Region p. 41. 
Rugocarpus p. 14. 
Rydbergiella Fedde & Sydow Just. Bot. Jahresb. 33 pt. 1 534 (1903). 

Pattersoni F. € S. 1. c. is A. Pattersoni. 
praelonga (Sheldon) F. € S. 1. c. is A. Pattersoni var. 

Sarcocarpi pp. 9, 236. 
Scytocarpi p. 11. 
Seriocophyllus p. 13. 
Sesamei p. 8. 
Sierra Region pp. 38, 39, 46, 47.. 
Siskiyou Region p. 44. 
Sparsiflori p. 128. 
Spiesioides p. 13. 
Spruce Zone p. 47. 
St. George Region p. 53. 
Strigulosi p. 184. 
Succumbentes p. 10. 
Synocreati p. 8. 
Systems of Classification p. 8. 
Terms used p. 3. 
Texan Region pp. 40, 44. 
Tium Medic in Vorles Churpf. Phys. Ges. 2 373 (1787) p. 16. 

alpinum (L.) Rydberg Torr. Bull. 32 659 (1905) is A. Andinus. 
arrectum (Gray) Rydberg Torr. Bull. 40 49 (1913) is A. arrectus. 
atropubescens (C. & F.) Rydberg Torr. Bull. 40 49 (1913) is A. 

arrectus. 
RM OM (Jones) Rydberg Torr. Bull. 32 660 (1905) is A. des- 

peratus. 
distortum (T. € G.) Rydberg in Small’s Fl. S. E. U. S. 619 (1903) 

is A. distortus. 
Drummondii (Dougl) Rydberg Torr. Bull. 32 659 (1905) is A. 

Drummondii. l 
eremiticum (Sheldon) Rydberg Torr. Bull. 40 49 (1913) is A. 
E arrectus var. 
intonsum (Sheldon) Rydberg in Small's Fl. S. E. U. S. 619 (1903) 

is A. villosus. ; 
humistratum (Gray) Rydberg Torr. Bull. 32 660 (1905) is A. 

. humistratus. 
obeordätum (Ell. Rydberg'in Small’s Fl. S. E. U. S. 619 (1903) 

is A. obcordatus. 
racemosum (Pursh) Rydberg Torr. Bull. 32 659 (1905). 
scopulorum (Porter) Rydberg Torr. Bull. 32 659 (1905) is A. 

scopulorum. 
sparsiflorum (Gray) Rydberg Torr. Bull. 32 660 (1905) is A. 

sparsiflo rus. 
| Variegatum Rydberg Torr. Bull. 34 47 (1907) is A. iflorus. 
.  . Topography p. 58. T NIMM n 
.  . Tragaeantha. All the species of Astragalus not in Phaca were re- 
Me named as Tragacanthe by Kuntze Rev. Gen 2 (1891). but 



have not been recognized. This useless synonymy is not re- 
peated here. 

Tragacanthacei p. 8. 
Tragacanthe p. 8. 
Triphylli pp. 12, 86. 
Seytocarpi p. 11. 
Tropical Life Zone pp. 31, 40, 53. 
Uinta Region p. 46. 
Uliginosi pp. 9, 166. 
Upper Temperate Life Zone pp. 31, 32, 46. 
Vesicarii p. 8. 
Wasatch Region p. 46. 
Xylophacos Rydberg in Small's Fl. S. E. U. S. 619 (1903) p. 17. 

amphioxys (Gray) Rydberg Torr. Bull. 32 662 (1905) is A. am- 
phioxys. 

aragalloides Rydberg Torr. Bull. 34 48 (1907) is A. amphioxys. 
Er“ (Nutt.) Rydberg Torr. Bull. 34 49 (1907) is A. argo- 

phyllus. 
eibarius (Sheldon) Rydberg Torr. Bull. 34 49 (1907) is A. ciba- 

rius. 
coceineus (Parry) Heller Muhl. 2 217 (1906) is A. coccineus. 
— N ee Rydberg Torr. Bull. 40 49 (1913) is A. 

urshii. 
cuspidocarpus (Sheldon) Rydberg Torr. Bull. 40 48 (1913) is A. 

Missouriensis.' 
o — (Jones) Rydberg Torr. Bull. 40 49 (1913) is A. cym- 

oides. 
inflexus (Dougl.) Rydberg Torr. Bull. 40 49 (1913) is A. inflexus. 

Missouriensis (Nutt.) Rydberg Torr. Bull. in Small’s Fl. S. E. U. 

S. 620 (1903) is A. Missouriensis. 

Musiniensis (Jones) Rydberg Torr. Bull. 40 49 (1913) is A. Mu- 
siniensis. 

dat sar (Gray) Rydberg Torr. Bull. 32 662 (1905) is A. New- 

erryi. 
Parryi (Gray) Rydberg Torr. Bull. 32 662 (1905) is A. Parryi. 

punieeus (Osterhout) Rydberg Torr. Bull. 32 662 (1905) is A. 

.  Missouriensis. 
Purshii (Dougl. Rydberg Torr. Bull. 32 662 (1905) is A. Purshii. 

pygmeus (Nutt.) Rydberg Torr. Bull. 32 662 (1905) is A. pyg- 

maus. 
Shortianus (Nutt.) Rydberg in Small’s Fl. S. E. U. S. 1332 (1903) 

is A. Shortianus. > 
, Uin (Jones) Rydberg Torr. Bull. 32 662 (1905) is A. argo- 

phyllus. 3n = 

Utahensis (Torr.) Rydberg Torr. Bull. 40 49 (1913) is A. Utah- 
ensis. : 

vespertinus (Sheldon) Rydberg Torr. Bull. 32 662 (1905) is A. 

amphioxys var. i : 
Watsonianus (Kuntze) Rydberg Torr. Bull. 40 49 (1913) is A. 

Newberryi var. domes 
Zionis (Joncs) Rydberg Torr. Bull. 40 49 (1913) is A. Zionis. 



INDEX TO PLATES, 

Index to Plates 
aborig'num. 27. 

Var. glabriusculus. 27. 7 
Var. fastigiorum. 27. Type. “a” fresh. 

areidens. 39, 76 
Var. Pacificus (Hendersoni). 39, 76. (pruniformis) 76. 

aceumbens. 28. 
scut' rostris, 69 “a” fresh, E 

_adonus. 37. Type. 
adsurgens. See nítidus. 
agrestis. 40. “c” Hypoglottis from Europe. “a” fresh from Wells Nev. 

“d” lateral view, “e” yentral view, 
Var. polyspermus. 40, 
Var. bracteatus, 4]. 

albens. 66. 
al'orhrous. 17. 
r lpinus. 27. 72. 
Al ordensis, 29. Type. 
Americanus. 27, - 

emphioxys. 50. “a” San Rafael Swell Utah. “b” and “c” Caliente Nev, 

*d" Good Springs Nev. “e” hair. 51, 
Var. vespertinus. 51. 
Var. eymbellus. 51. “a” fresh. 

emph'oxys-Layneae. 57. 
emrullarius. 33. : 
Andersoni. 66. “a” Reno Nev. “b” Inyo Co. Calif, 
andinus. 28. “a” Colorado, Baker, ; 

Angelinus. 71. Type. 
:n'sus. 60. Type. 
Antiselli. 2. 

Var. phoxus. 2. Type. 
Antoninus. 44. pA 

aedi lesus. = Type. “a” fresh from San Rafael Swell Utah. b” fresh 

from Grand Junction Colorado. 
ergorhyllus, 46. 

Var. castanaeformis. 47. 
Var. Cnicensis. 47. “a” fresh. Type. 

Var. Martini, 47. Type. 
Var. Panguicensis. 47. Type. 
Var. pehragmenus. 47. Type, 

argophyllus-Purshii. 47. 
a. gophyllus—Utahensis. 46. Type. 
eridus. 9. “a” fresh, right hand one from Yuma Ariz, 

Arizonicus. 65. 
ar.e^tus. 37. “a” fresh from Anaconda Mont. 

Var. Leibergi. 37. Type. ; ES 



ercmiticus. 37. “a” fresh from Chloride Arz. 
Var. Palousensis. 37. “a” fresh from Pullman Wash. 
Var. remotus. 38. Type. “a” fresh. 
Var. scapheides. 38. Type. 
Var. Spencianus. 38. Type. 
Var.——Weiser Idaho. \ 

Arthuri. 67. Type. 
a el piadoides. 34. Type. “a” fresh. 75. 
atratus. 41. 

Var. mensanus. 41. Type. z s 
Var. phyllophorus. 41. Type. 
Var. Owyheensis. 41. Type. 

Austinae. 41. 76. ; 
Beckwithii. 22. “a” fresh from Marysvale Utah. , 

Ver. purpureus. 22. Type. “a” fresh. 
Var. Weiserensis. 23. Type. 72. 

B-rrardinus. 65. Type. 
' bicristatus. 31. 

Var. tetrapteroides. 32. Type. “a” fresh. 
b'ben'ants. 43. Figure copied from type. 
Bizelovii. 58. 

Var. Thompsonae. 58. “a” fresh from Green River Utah. “b” fresh from 
Moab Utah. 

Ver. Mat gar 58. 
bisulcatus. 63. “a” (bilateralis). “b” (decalvans). 
Bolanderi. 38. 
Bourgovii. 8. Flathead Lake Mont. 
Prandegei. 42. Ferron Utah. 
Brauntoni. 41. Type. : 
Prazsensis, 71. 
Br-weri. 71. 
Celifernicus. 2. “a” from Ager Calif. Brandegee. 77. 
ealyeosus. 65. “a” fresh from Vermillion Utah. 

Var. scaposus. 65. 
cemresiris. 3. “a”, “b”, “d” intermediate forms. 

Var. erispatus. 2, Type. 
Vor. decumbens. 2. “a” (tenuifolius). 
Var. hylophilus. 3. i 
Var. serotinus. 3. > 

Caned- nsis. 39. “a” fresh from Omaha Neb. 
Ver. Corelipisnin. 39. 
Var. Mortoni. 40. “e” fresh from Contact Nev. 

cavillipes. 18. Type. 
c nonis. 32. Type. “a” fresh. 74. 
Casei. 30, 73. Ty 
Chap:!:nus. 70. ype. 
cibarius.45. “a” fresh from Muncy Nev. “b” fresh from Marysvale Utah. 

c” fresh from Clear Creek Canon Utah. 
Cimensis. 38. “a” dorsal view, ^b" ventral view. 
circumdatus. 28. Type, 72. 
Clevelandi. 71. 
Coahuilae. 65. Type. 
Cebrensis. 42. 
ceccineus, 52. 
erllinus. 28, 29. “a” fresh from Oroville Wash. 73. 
Coloni. 1. Type. : 

Var. aphyllus. 1. Type. ; 
Var. Moabensis. 1. m. d narrow leaflet, *c" broad leaflet. A 

eonfertiflorus. 62. 
ar. flaviflorus. e *a" fresh from Price Utah. pa 



Congdoni. 66. 
Cotteni. 27. Type. 
Craigi. 22. Type. 
crass'carpus. 60. “b” fresh from Minnesota. “e” fresh from Deer Lodge Mont. 

Var. pachyearpus. 61. 
Crotrlariae. 13, 14. “a” reproduced Kew tracing from type. 
curtipes. 19. 
Cusickii. 17. 
cymboides. 50. Type. “a” fresh. 
desperatus. 45. Type. “a” fresh from San Rafael Swell Utah. “b” fresh 

from Moab Utah. 
Var. petrophilus. 45. Type. 

detritalis. 5. Type. 
didymocarpus. 71. 
diphacus. 71. 

Var. peonis. 71. Type. 
dispermus. 71. “a” fresh from Victorville Calif. *b" Borrego Spr. Calif. 
disiortus. 64. 

Ver. Engelmanni. 65. 
d'urnus. 8. 
Douglasii. 16. 

Var. glaberrimus. 15. Type. 
Var. Parishii. 16. 
Var. piscinas. 72. Type, 
Var. Tejonensis. 16. Type 
Var. —— “a” Dripping s so Calif. “b” San Pedro Martir. L. Calif. 

dr: panolobus. 66. 
E ummondii. 64. “a” fresh from Anaconda Mont. 
Duche:nensis 64. “a a” fresh. Type. 

Var. aion. 26. 34. 
ens'formis. 56. Type. 
Eni:copus. 4. From the Kaibab Ariz. 
Esperanzae. 70. Type. 
Enrekensis. 52. Type. “a” fresh. 
Feensis. 56. Type. 
flexuosus. 43. 

Var. Dichlii. 43. “b” fresh from Black Mt. Utah. “a” fresh from Farndele 

ham Utah. 
Var. elongatus. 43. 

Francisquitensis. 67. Type. 
Var. Lagunensis. 67. Type. 

Funereus. 53. “a” Funeral Mts., fresh. “b” and “bb” Charleston Mts, Cal. 

Geyeri. 9. “a” fede from San Rafael Swell Utah. 

Gibbsii. 29. : un 
Var. curvicarpns. 29. “a” fresh from Carson City Nev. “b” fresh from 

Umatilla Oregon. 
giganteus. 59. 

Var. Yaquianus. 59. 
Cil-nsis. 6. Type. 
el:ber. 65. 
Gol’manni. 70. Type. 
Gormani. 26. ,Iype 

" 
$ 

„Var. exsertus. 44. Type. 
Var. fallex. 44. } 
Var. Hallii. 44. 

Grayi. 30. 73. 
 Greggii. 69. ry. 

. Guntamalensis. 43. mc: ppm 
; Te lesiona 43. ee ae: 



_ Var. Lozani. 43. “b” from Zacatecas Mex. “c” from Oaxaca Mex. Type. 
Hartwegi. 70. 
Haydenianus. 62, 63 “b” (var. Nevadensis). “c” (grallator). 
Hcokerianus. 18. 

Var. Whitneyi. 18. 
Hornii. 10. 

Var. Bahaeensis. 10 
Howellii. 66. 

Var. misellus. 66, 67. 
Humboldtii. 59. 
Lumillimus. 6. 
humistratus. 6. “a” fresh. 

Var. Hosackiae. 9. 
Var. Sonorae. 9. : y 

Var. tenerrimus. 6. Type. i l 

* yalinus. 7. Type. Ba 
Hypoglottis. See agrestis. 
hypoleucus. 70 
hypoxylus. 70, 
I->pensis. 42. Type. 
inflexus. 54. “a” fresh from Riverside Wash. 

Var. glareosus. 54. 
insu'aris. 10. 

Var. Pondii. 10. 
Var. Quentinus. 10. Type. x 

"nversus. 2. Type. 77. 
I -yoensis.67. “a” near base. “b” near tip. 
iodanthus. 45. *a" fresh from Reno Nev. 
irjunus. 17. 
Julianus. 9. Type. 
junerus, 3. All cross sections fresh. Í 

Ver. attenuatus, 4. Type. : 
Var. orthocarpus. 3.. (“diversifolius”). = 

Ksibensis, 64. Type. 

L-br-doricus. 26, 27. fi 

Var. Robbinsii. 27. - 

Var. occidentalis. 27. “a” fresh. “d” from Brandegee Colo. > 

Iencear‘us. 4. ^b" fresh from San Rafael Swell Utah. 
Lavneze 57. “a” fresh from Chloride Ariz. 
Lemmoni. 69. 
lentiformis 69. 
lertiginosus. 80. 

Ver. albifolius. 23. Type. 
Var. Borreganus. 25. Type. 

Var. carinatus, 24. 
Var. Coulteri. 25 “a” fresh from Tehachapi Calif. - 

Var. diaphanus. 23. 
Var. diphysus. 24. “d” Anaconda Mont. “a” Aurum Nev. «d" fresh froni 

Thurber Utah. “aa” (chartaceus). 25. 
Var. Fremonti. 25. “a” fresh from Victorville Calif. 

Var. Idriensis. 24. Type. 72. 
Var. ineptus. 23. *b" (floribundus). 
Var. latus. 24. Type. 
Var. MacDougali. 23. 

Var. Mokiacensis, 25. 
Var. nigricalyeis. 23. Type, 24. 
Var. palans. 25. Type “a” fresh from Moab Utah. 
Var. Sierrae. 23. Type. ; i : 

. Var. seorpionis. 24. Type. í E 

J Var. Yuccanus. 26. Type. i t * 



Ientaleus. 8. Flathead Lake Mont. 
leucophyllus. 18, 19. 
leuconsis. 19. 

Var. brachypus 20. 
Var. fastidius. 19. 
Var. lonchus. 19. Type. 

V motus. 33, 34, 74. 
Lindheimeri. 61. 
SEEN 64. “a” fresh from Price Uteh. “b” fresh from Moab Utah. 

” fresh boh San Rafael Swell Utah. 
lotiflorus. "28. 

Var. Reverchoni. 28. 
Intosus. 20. Type. 
Lu'sianus. 69. Type. 
Lyal'ii. 41. 

Var. caricinus. 41. Type. 
ni^crodon. 14, 15. 
Madrensis. 69. Type. 
Magdalenae. 13. 
malarus. 57. “a” fresh from Reno Nev. 

Var. obfalcatus. 57. a 
nicgacarpus. 20. 

Var. Parryi. 21. 
metanus. 9. Type. 
Mexicanus. 61. 
M'^uelensis. 13, 14. 
militaris. 70. Type. 
miser. 8. “a” m : . 
Missouriensis 50. “a” fresh from Fort Steele Wys 
i Var. suspidocarpus 50. 
Moencoppensis. 62. e. 
M Le E 28. a" fresh from Charleston Mts. Nev. 72. 
mo'l'ssimus. 59. 
mortanus. 5. 

Var. Coloradoensis. 5. Type. 
ar. impensus. 5. 

Ver. rotundus. 5. Type. 
Var. tegetarius. 5. 
Var. ungulatüs. 5. Type. 

u'fordae. 67. T 
Meere 49. 2)” and “h” fresh from San Rafael Swell Utah. 

Var. laccoliticus. 49. Type. 
a glectus. 40. 

vinii. 66. 
Newberryi. 51. *b" fresh from Marysvale Utah. 

Var. t -SA T u. 

Var. Nune. 52. ” fresh from Aurum Nev. “b” fresh from 
Muncy. 

" VIE 
ME 40. “A ” fresh from : ben d Mont. “b” adsurgens from Europe. 

ER from Europe. 
ro 'hoxys. 12. Type. 69. 
nutans. 12. Type 
Nutt»llianus. 68. és. “a ” and “b” from Oklalioiu.a. 

Var. Cedrosensis 68. 



cophorus. 21. “a” frech from Mammoth Utah. 
Var. caulescens. 22. Fresh Type. 
Var. artipes. 22. 

Orevttianus. 65. “a” fresh from Victorville Calif. 
Var. Gregorianus. 66. Type. 

Oreganus. 39. *a" a hair. 
Oriz^bae. 59. 60. 

Var. Irolenus. 60. 
orthenthus. 60. à 
Osterhouti. 64. Type. xs 
oxyrhysns. 18. Lp dd pee 
oxyrhynchus. 70. 
rachypus. 32. “a” fresh from Bealville Calif. “b” dry. 
Panteri. 43. Type. 
Palmeri. 10. $ 
Panamintensis. 42. 
Parrvi. 56. 
parviflorus. 43. 

Var. microlobus. 43. “a” Hall and Harbour material. 
rarvus, 69. 
Pasqualensis. 3. i 
Pattersoni 35. “a” from type. “b” fresh from Price Utah. “c” from 

Milford Utah. 
Vor, m 35. 
Var. “a” fresh from Price Utah. 

rareiflorus. kt 
pecti"atus. 30. 

Var. platyrhvllus. 30. Type. 
Proenieis, 59. Type 
pictus. 12, 

Var. filiformis. 12. 
Ver. maenus. 12. Type. 

rinenis. 44. Tyne. 
vlattensis. 61. “a” fresh from Oklahoma. 62. 
n'atytropis. 42. “a” fresh. 
volaris. 7. 
P>monensis, 13, 15. 
rorreetms, 2. From near Reno Nev, 73. 
Pre ussii. 32. “a” fresh from Las seh Nev. “an” from Lee's Ferry Ariz. 

"n" bn Borrego Spr. Calif. “c” dry. “ec” fresh from San Rafael 
Swell Utah. 

Var. Eastwoodae 33. Tyne. “e” dorsal side, “b” ventral side, “a” fresh 
from Thompson’s Spr. Uta h. 

Var. laxiflorus. 74. 
Pringlei. 69. 
proriferus. 9. Type. : 

cleterocarpus. 31, E^ 
ee 8. *a” fresh from near Green River Utah. 
Puebdelelae. 69. 
Pulsiferae. 8. From near Chat Calif. 
Purpusi. 71. Type. 
Purshii. 55. 

Var. interior. 55. Type. 
Var. longilobus. 55 Type. 
pt dro e ae Type. 

ar. lectulus. 5 
Var. tinctus. 56. Lower cross sections from Clear Crl Cannon Utah. 

Last one from Aurum Nev. Type. 
pychnostachyus. 10. “a” and “b” fresh om Los Angeles Calif. 



pygmaeus. 49. “a” fresh. “c” inner skin. “d” outer skin. 
quirqueflorus. 7. Zacatecas Mex. 
racemosus. 63. 

Var. brevisetus. 63. 
Var. longisetus. 63. 

Rafae!ensis. 30. Type. Fresh. 
Rottani. 68. 
recurvus. 42. 
deflexus. 71. 
remulcus. 48. Type. i 

Var. Chloridae. 48. Type. “a” fresh 
reptans. 43, 77. ; i 

.reventus. 36. , 

Var. conjuctus. 36. *a" from Leiberg. 
Rosei. 43. Type. 
sabulonum. 9. “a” from Chloride Ariz. - 

sahulosus. 36. “a” fresh from Moab Utah. 75. 

Salmonis. 41. Type. “a” fresh. 
Saltonis. 70. Type. E 

scalaris. II. Type. 
Var. quercetinus. II. “a” fresh. Type. 

S-haffneri. 69. Tyre. 70. “a” from San Luis Potosi Mex. 

selerocarpus. 21. 7." fresh from Umatilla Oregon: 14. 

seopulorum. /?. “-” fresh from Thistle Utah. 

Seatoni. 70. Type. 
S^r noi. 32. 
sericoldeleucus. 6. Type. 

Var. aretioides. 6. Type. 

Ver. tridecty'ivus. 6. 

sesquiflorus. 6. Kanab Utah. 
serpens. II. Tyre. 
Shockleyi. 74. Type. 
Shortianus. 45, 47. “a” fresh. 

Var. eyaneus. 46. i 

Sileranus. 44. Type. ; 

Var. cariacus. 44. Type. 

simplicifolius. 5. 
Ver. caespitosus. 5. 

Var. spatulatus “a”. 5. 
sophoroides. 62. Type. : 

Spalding'i. 41. “a” fresh from Baker City Oregon. 

srar:iflorus. 26. 
Var. majusculus. 26. 

speirocarpus. 29. 
“e sedan haa. I. Weiser Idaho. “a” (filipes) from Blackfoot Idaho. 

st pularis. 45. 
s raturensis. 42. i 

strigul Otsus. 42. “a” fresh from Arz. (Rusbyi). 77. 

Var. gracilis. 42. 

Var. breviden!al: a 
subeinereus. II. “a” Willow Spr. Ariz. 17. 

suceumbens. 57, 58. “a” fresh from Umatilla Oregon. 

sylvaticus. 66. “a” from Chat. Calif. Fresh. 

t^get?rioides. 7. Type. : 

indes. Ew from Briti sh. Columbia, Macoun. “b” from Sprucemont Nev. 

“e” from Green River Woy. 
tener. 68. 

Var. Brucae. 68. Type. 
Var. Rattanoides. 68. Type. 

Tennesseensis. 62. — des a 



tetrap*erus. 31. “a” dry. “b” fresh from Battle Mt. Nev. 
Var. reventoides 39. . 

tephrodes. 48, 49. “a” fresh from Socorro New Mex. 
terminalis. 39. “a” characteristic hair, S. 

Var. Capricornus. 31. Type. “a” dry. “b” fresh. “c” ventral view: 
“d” dorsal view. 

Thurberi. 10. 
Toanus. 29. Type. “a” fresh from Contact Nev. “b” fresh from Burbank 

Utah 73. 
Tolucanus. 43. Type. 
Traskiae. 67. Type. 
tr'carinatus. 65. 
trichepodus. 18. “a” fresh from Bakersfield Calif. 
triflorus. 10. San Rafael Swell Utah. II. “a” fresh 

Var. cerussatus. II. 
Var. playanus. II. Type. 

triphyllus. 7. 
triquetrus, 22. . 
troglodytus. 62. 
Tweedyi. 28, 73. 
— 52, 54. “a” fresh from Salt Lake City, “b” fresh from Marysvale 

tah. x 
vaccarum. 70 
vallaris. 38. Type. 
Vaseyi. 9. 
vestitus. 12. 

Var. Franeiscanns. 13. 
Var. Menziesii. 12. 

villosus. 26. 
Wardi. II. Monroe Utah. 
Webberi. 44. 
Wetherilli. 17. Type. 72. 
Wingatensis. I. 

Var. Dodgeanus. I. “e” fresh cross section. “d” (acerbus) from Grand 
Junction Col. “e” (acerbus). “f” (proximus) Glenwood Spr. Col. 

Woodruffi. 4. Type. “a” fresh. 
Wrightii. 68. 
Ynkonis. 7. Type. 
Zionis. 47. Type. : r i dbi 

ADDENDA. 

bicristatus var. tetrapteroides 78 
Cimensis 78 
Pattersoni var. procerus 78 
Zionis 78 
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Botanical Publications cf Marcus E. Jones: 

Excursion Botanique, out of print.. 
Ferns of the West, 30 pp. $.50. | 
Contributions to Western Botany No: 1, Zoe' II 12- 17 
Contributions to Western Botany No. 2, Zoe II 336-232. 

$.25. 
Contributions to Western Botany No. 3, Zoe III 283-309. 

Contributions to Western Botany No. 4, Zoe IV 22-54. $.50. 
- Contributions to Western Botany No. 5, Zoe IV 254-282. 

8.50. : 

$25. EUN 
Systematic Botany, Zoe IV 374-379. 
Contributions to Western Botany No. 7, Proc. Cal. Acad. Ser. 

2. Vol. V 611-734. $1.50. : 
Contributions to Western Botany No. 8 pp. 43. $.50. 

Contributions to Western Botany No. 9, Zoe V 41-57. $25. 

Contributions to Western Botany No. 6, Zoe IV 366-369. 
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